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1.0 INTRODUCTION

This Work Plan has been prepared to define the scope of activities required

to perform a Remedial Investigation (RI) and Feasibility Study (FS) for an

Operable Unit within the Southeast Rockford study area. The Work Plan

addresses the requirements as described in the revised Statement of Work

(SOW) dated August 29, 1989.

1.1 STUDY AREA LOCATION

i
The study area is located near Southeast Rockford in Winnebago County, and

consists of approximately 2 to 3 square miles in Sections 1, 2, and 3,

T43N, RlE and Section 6, T43N, R2E. The study area is bounded by Harrison

Avenue to the north, Sandy Hollow Road to the south, the north-south center

line of Section 6 to the east, and the Rock River to the west. The study

area is shown in Figure 1-1.

The study area has been expanded westward, southward and eastward from the

boundaries which were used to score the site for inclusion on the United

States Environmental Protection Agency's (USEPA's) National Priorities List

(NPL). The previous western boundary of the site was 8th Street, but the

present study area extends west to the Rock River. The previous southern

boundary was Sawyer Road, but the present study area extends south to Sandy

Hollow Road. The previous eastern boundary of the site was 21st Street,

but the present study area extends eastward to the north-south center line

of Section 6.

1.2 STUDY AREA STATUS AND PROJECT TYPE

As a result of sampling events by state and federal agencies, the Southeast

Rockford site was proposed for inclusion on the NPL in June 1988 and was

added to the NPL in March 1989 as a state-lead, federally-funded Superfund

site. The final removal action by USEPA includes extensions of water mains
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and providing hookups to city water for residences and private wells

contaminated with volatile organic compounds (VOCs) at levels greater than.

25 percent of the Removal Action Limit (RAL). USEPA expects to begin

construction of the water main extensions and residential hookups in June

1990. In addition to this operable unit study, the Illinois Environmental

Protection Agency (IEPA) is currently in the planning stage of a phased

RI/FS to more accurately assess the status of groundwater contamination in

the study area and to delineate potential source areas.

1.3 WORK PLAN OVERVIEW

To achieve the objectives of the operable unit RI/FS, the following tasks

have been identified:

o Compilation, evaluation, and analysis of information to determine

the nature and extent of groundwater contamination;

o Assisting IEPA in conducting a well survey within the study area

to define sampling locations and further identify those residences

not connected to city water;

o Collection and analysis of groundwater samples necessary to
determine the areas affected by the groundwater contamination;

o Evaluation of the current risks to public health from the

contaminated groundwater;

o Preparation and submission of a Technical Memorandum discussing

the results of the above tasks;

o Development of a limited number of alternatives for an initial

Operable Unit on the basis of providing safe drinking water for
affected residents;
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o Screening of alternatives for feasibility and appropriateness;

o Management and analysis of treatability studies required to

evaluate the applicability of remedial technologies (if

necessary);

o Preparation of a detailed analysis of the alternatives that pass

the initial feasibility and appropriateness screening;

o Evaluation and recommendation of cost-effective alternatives;

o Preparation and submission of a phased FS report discussing the

results of the above tasks; and

o Submission of monthly Technical Progress Reports and Financial

Management Reports.

1.4 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities for the Operable Unit RI/FS includes the
collection and analysis of 204 samples: 155 of these samples are

investigative, 17 are field duplicates, 17 are field blanks, and 15 are

trip blanks. Only potable drinking water samples from residential,

municipal, and industrial wells will be collected. The sampling and

analysis program, including parameters that will be analyzed for and the

number of quality control samples, is summarized in Table 1-1.
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TABLE 1-1
SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

Sample Matrix

Residential
Wells

Municipal
Supply
Well

Industrial
Wells

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

SAS for volatile^
organics from CLP

SAS for metals^
from CLP

SAS for volatile^
organics from CLP

SAS for metal ŝ
from CLP

SAS for volatile^
organics from CLP

SAS for metals^
from CLP

QA Samples
Investigative
Samples

No.

144

144

1

1

10

10

Freq

1

1

1

1

1

1

Total

144

144

1

1

10

10

Field
Duplicate

No.

15

15

1

1

1

1

Freq

1

1

1

1

1

1

Total

15

15

1

1

1

1

Field '
Blank

No.

15

15

1

1

1

1

Freq

1

1

1

1

1

1

Total

15

15

1

1

1

1

Matrix

Total

174

174

3

3

12

12

A trip blank will be Included with each shipment of volatile organic samples. An estimated 15 trip blanks will be required.

One sample out of every 20 (or portion thereof) will be collected as a matrix spike duplicate sample.

J_/ Compounds to be analyzed for are specified in the SAS request appended to the Quality Assurance Project Plan.
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2.0 CURRENT STATUS OF STUDY AREA

Prior to planning the Operable Unit RI/FS, previous studies, available

literature, and other pertinent information were reviewed. This section

presents a summary of the review.

2.1 STUDY AREA DESCRIPTION

The study area is predominantly an urban residential area that includes

scattered retail and commercial operations. A small industrial park is

located near the eastern boundary of the study area in the vicinity of
\

Laude Drive. The study area is predominantly flat-lying and slopes gently

westward toward the Rock River, but locally contains low-relief hilly

areas. Maximum topographic relief across the study area is approximately

120 feet. A small concrete-lined drainage ditch runs across the study area
and discharges to the Rock River near the southwestern corner of the study

area.

A review of 117 Illinois Department of Public Health (IDPH) well

construction reports indicates that the majority of the residential wells
»

in the study area are screened in the 40-foot to 70-foot depth range in a
sand and gravel aquifer. Although deeper residential wells are common in

the study area, no systematic distribution of the deeper wells is evident.

The information contained in the IDPH well construction reports is

insufficiently detailed to characterize the hydrogeology of the site or to

determine the well construction parameters for each of the private wells

that will be sampled as a part of the Operable Unit investigation. To

compensate for this deficiency in available information, the samplers will

attempt to ascertain details of well construction in the field by

questioning residents and by direct observation. The detailed hydrogeology
of the study area will be addressed in the phased RI/FS for the site, which

is a separate study that is currently in the planning stage.

r
16814/39 "" ' 'n
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2.2 GEOLOGICAL SETTING

The Southeast Rockford study area is situated over a valley train deposit

that unconformably overlies Ordovician-aged bedrock. The valley train

deposits are a complex sedimentary assemblage of unconsolidated sands,

gravels, silts, clays, and tills that were deposited on the margins of the

ancestral Rock River during various glacial events. These deposits are

laterally discontinuous with complex stratigraphic relationships. Within

the study area, the valley train deposit thickens to the west. In the

vicinity of Harrison and Horton, the unconsolidated sediments are

approximately 84 to 93 feet thick. The municipal well 35 at Ken Rock

playground (2944 Bildahl Street) has a depth to bedrock of 214 feet.

The unconsolidated valley train sediments overlie an eroded bedrock surface
of the Galena-Platteville Dolomite, the Glenwood Formation, and the St.

Peter Sandstone. The St. Peter Sandstone is a major aquifer in Illinois.

The Galena-Platteville and the Glenwood Formation pinch out to the west, so

that at the Rock River, the valley train deposits directly overlie the St.

Peter Sandstone.

2.3 STUDY AREA HISTORY

Groundwater contamination by volatile organic compounds (VOCs) was

initially discovered by the City of Rockford in 1981. Four municipal wells

in- Southeast Rockford were taken out of service in December 1981 as a

result of the contamination. In 1982, the city discovered that additional

wells were contaminated and closed down more city wells. Contamination of

Municipal Well 35, located near Ken Rock Playground, was discovered during

a routine sampling of the well in 1984; the well was tested for 33 priority

pollutants and several. VOCs were detected.

Because contaminants were present at levels above the Safe Drinking Water

Act Maximum Contaminant Level (MCL), the well was taken out of service in
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1985. Subsequent analysis of a sample from this municipal well after

disinfection with chlorine in 1989 indicated that none of the original

contaminants were present above the level of detection; however, the

analysis did show the presence of several trihalomethanes at low levels.

These compounds are commonly associated with water disinfection and are not

attributable to the groundwater contamination problem in the area.

Trihalomethanes are regulated under the Safe Drinking Water Act, but do not

warrant concern for this study because they were detected at levels

significantly lower than the MCL.

IEPA discovered that VOCs were present in Southeast Rockford's water in
t

1984 as a result of a report that^plating wastes were being illegally

disposed of in a well located at 2613 South llth Street. In October 1984,

IDPH initiated an investigation that involved sampling 49 wells<• in the

vicinity of the well. While the investigation did not find significant

levels of contaminants common to plating wastes, it did report high levels

of chlorinated solvents. These same contaminants were detected in 'the City

of Rockford's municipal well. Further investigation by IDPH indicated

extensive contamination in the area. By 1986, IDPH was able to define the

contaminated area as approximately 1.2 square miles in Southeast Rockford,

(the original study area boundaries). IDPH conducted four separate

sampling investigations involving residential wells in the Southeast

Rockford area: 49 samples were collected in 1984, 43 samples in 1985, 17

in 1988, and 267 in 1989. For the most part, well locations sampled varied

during the separate sampling investigations; however, in some cases, wells

were sampled more than once.

Throughout 1989, the USEPA Technical Assistance Team (TAT) sampled

residential wells in the Southeast Rockford area and tested for the

following abbreviated list of VOCs:

o Trichloroethylene, o 1,1,1-Trichloroethane,

o Cis-l,2-Dichloroethylene, o Trans-l,2-Dichloroethylene, and

o 1,2-Dichloroethane, o 1,1-Dichloroethane.
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Additionally, fourteen samples were also analyzed using gas chroma-

tography/mass spectroscopy (GC/MS) for these compounds and 24 additional

VOCs. This USEPA/TAT data correlates well with the full volatile scan IDPH

data, indicating that the VOC contaminants of concern in the study area

consist of chlorinated solvents as discussed in the next subsection.

To date, USEPA has initiated a removal action under which bottled water was

offered as a temporary measure to residents whose well water analysis

results revealed VOC levels greater than or equal to 25 percent of the RAL.
In mid-December 1989, the wells in these residences were equipped with

carbon filters as an intermediate solution to the problem. As discussed in

Subsection 1.2, a more permanent solution is currently being implemented.

2.4 CONTAMINATION ASSESSMENT

A number of contaminants have been detected in groundwater in the study

area during IEPA, IDPH, and USEPA/TAT studies. The IDPH and USEPA/TAT

sample analysis data are summarized in Tables 2-1 and 2-2.

In order to illustrate the approximate area affected by the plume of

VOC-contaminated groundwater, a plume concentration map for TCE based on

existing IDPH and USEPA/TAT data is included as Figure 2-1. Although the

VOC plume contains other components in addition to TCE, TCE has been chosen

as an indicator parameter to illustrate the general distribution of VOC-

contaminated groundwater at the site. Review of USEPA/TAT data indicates

that the other VOC contaminants in the study area have the same general

distribution as the TCE plume shown in Figure 2-1.

Because IDPH has sampled the Southeast Rockford area extensively since

1984, the IDPH data set was considered along with the USEPA/TAT data set in

determining the current concentrations of contaminants across the study
area. Movement of contaminant plumes through the subsurface can cause

concentrations measured at a single location such as a private well to
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Source: IDPH
Year 1989 (December)

Table 2-1
Summary of Historical Sampling Results

HANGE3
Mlntmum Maximum fMflfl)

SAMPLES SAMPLES

1 %

SAMPLES

r " ,

3\80

15\80
21\80
10\80

8\80
12\80
40\80
2\80
1\80

42\80
1\80

1\80

3\80

39\80

to

KD

30 3.8% 7.5%
78

23 1.3% 3.8%
159 200 0.0% 3.8%
27 1.3% 1.3%

58 11.3% 12 15.0%
1.3% 1.3%

2000** 2000

700" 700

100\5 100

10000

65

5" 1 1.3% 3.8%

3.8%

1.3%

1.3%

11.3%
1.3%

1.3%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
NDsNondetect



Source: IDPH
Year: 1989 (Pro-December)

Table 2-1
Summary of Historical Sampling Results

PARAMETER RANGES <U<^>
Minimum

SAMPLES SAMPLES SAMPUES
-W* PRS'

#.

17M87
2M87

109M87
115M87
12M87
24M87
25M87

164M87

165M87
1\187

16M87

8M87

113M87

hD
19
63 43 23.0% 51 27.3%
81
12
14
16 13 7.0% 17 9.1%

436 200 28 15.0% 54 28.9%

122 109 58.3% 119 63.6%

74
2000 2000

700 700

100/5 100

10000

108

15 5" 4.8% 22 11.8%

I
43 23.0%

13 7.0%

109 58.3%

4.8%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND*Nondetect



Source: IDPH
Year: 1988

Table 2-1
Summary of Historical Sampling Results

i DETECTED/
. * SAMPLED

RANGES ftro/U
Minimum Maximum

MCL* ;

SAMPLES SAMPtiS,;;
Ws 50% MCL 1:

8\17
8\17

9\17
1\17

13\17
1\17
1\17

12\17

1\17

11V17

hD
ND

ro

0.0% 5.9%
25

140 200 0.0% 11.8%

140 47.1% 10 58.8%

2000 2000

700 700

100\5 100

10000

14 5" 1 5.9% 35.3%

0.0%

47.1%

5.9%

•Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND>Nondetect



Source: IDPH
Year: 1985

Table 2-1
Summary of Historical Sampling Results

« SAMPLED
RANGES fUe/n

Maximum
>•»;«»«

SAMPLES
PR8

42/43
39/43
33/43

43/43

41/43

26/43 1

154 35 81.4% 38 88.4%
64

153 200 0.0% 10 23.3%

88 33 76.7% 35 81.4%

2000 2000

700" 700

100\5 100

10000

8 5" 7.0% 13 30.2%

35 81.4%

33 76.7%

7.0%

• Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND-Nondetect



Source: IDPH
Year: 1984

Table 2-1
Summary of Historical Sampling Results

PARAMETER
' ** SAMPLED Minimum Maximum

PR8- *
SAMPUBS SAMPLES

* 50% MCL-
SAMPLES

%

2\49

46/49
45U9
31\49

1\49

48\49

45\49

23\49 1

236 39 79.6% 41 83.7%
83

188 200 0.0% 12.2%

45 34 69.4% 39 79.6%

2000 2000

700 700

100V5 100

10000

5" 0.0% 2.0%

39 79.6%

34 69.4%

0.0%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetect



Source: USEPA/TAT
Year: 1989

Table 2-2
SUMMARY OF HISTORICAL SAMPLING RESULTS

GC-MS ANALYSIS

PARAMETER
RANGE

PETECTEO MCL* :
(UflM tttB/IV

Samples
»/* MCL

Samples
>/=50%MCL

Samples

Bromoforro

Carbon

Chloroethaae

Chloroform •.-.-.
Chloromatiism*

Trans-1 ,3-Oichioropropane
'

rr>
0-XvIana

1\14

7\14 (a)
1\14

11\14
7\14
11\14
10M4
2\14
2\14

2\2 (b)
1\14
6\14

11M4 (a)
3\14
11\14
1\14

1.1

3.4-8.3
2.9

1.9-320
1.3-4.0 7.1%

7.7-47.8 10 71.4% 10 71.4%
5.7-894
1.8-2.1

5"

700 700
15.5-19.5

1.9
.77-6.7 5" 14.3% 21.4%

2000 2000
2.1-245 200 21.4% 57.1%
1.1-2.8

15.5-104 11 78.6% 11 78.6%

10000

10

11

71.4%

14.3%

78.6%

' Sale Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)

a-Results for this chemical tor two of the fourteen samples are not legible. These are not Included In the tablulatlon of the following columns.
b-Only two samples were tested for the presence of Methylene Chloride.



Table 2-2

Source: USEPA/TAT

Year: 1989

SOUTHEAST ROCKFORD

SUMMARY OF HISTORICAL SAMPLING RESULTS

PARAMETER
SAMPLED

RANGE
DETECTED

..ftid/ii.' m.

Samples
*t* MCI

Samples
>/« 50% MCL ;

Samples

Tfichiofoathyjen.!*

t , 1 *teMorcKrtfcan»

97/113
97/113
87/113
13/113
37/113
85/113

.45-120

.60-397

.58-323
.57-2.5
.52-4.0
.69-133

5
200
70"
100

5
N/A

5
200
100
100

5
N/A

67
15
12
0
0

N/A

59.3%
13.3%
10.6%

0.0%
0.0%

N/A

76
35
29

0
6

N/A

67.3%
31 .0%
25.7%

0.0%
5.3%

N/A

67
15

5
0
0

N/A

59.3%
13.3%

4.4%
0.0%
0.0%

N/A
'Sa/e Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May. 1989)
"'Proposed Illinois Potable Resource Qroundwater Quality Standards (PRS)
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vary with time. To minimize any potential effects related to temporal

variations in contaminant concentrations, only data since 1988 was

evaluated for this study. The IDPH data covers a greater area and has

greater spatial density than the USEPA/TAT data; therefore, the IDPH data

was useful in defining the plume. Although the IDPH data was considered in

defining the sampling points, variability in the data did not allow strict
adherance to the IDPH data points in constructing contaminant concentration

maps.

The VOCs that will be analyzed for the Operable Unit include the VOC

contaminants of concern listed in Table 2-3. All of the contaminants of

concern except vinyl chloride have been detected during previous

groundwater studies in the Southeast Rockford study area. Vinyl chloride

is a degradation product of several VOCs detected in groundwater samples in
Southeast Rockford, and will be analyzed for because of its.toxicity at low

concentrations.

Metals have been analyzed in only a limited number of samples in the

Southeast Rockford Operable Unit study area. Chromium was detected by IEPA

in a 1984 investigation of illegal disposal of plating wastes in a well

located at 2613 South llth Street. Detailed information from this

investigation is not available. Cadmium and lead were detected at levels
in excess of the MCL in groundwater at Barrett's Mobile Home Park (located

at Harrison and Marshall) in 1988'during a routine IEPA investigation of

community water supply wells. In the same study, arsenic was detected in

one well at a concentration of 25% of the MCL for arsenic. Due to the

limited extent of the inorganic data in the study area, all of the samples

collected during the Operable Unit will be subjected to inorganic analysis

for a list of target metals, which includes cadmium, chromium, arsenic and

lead.

All groundwater samples for the Operable Unit will be analyzed using

analytical methods with detection limits sufficiently low to ensure

comparability of analytical results to the current applicable drinking
water standards.
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The following VOCs and metals have been identified as contaminants of

concern based on frequency of detection, percent of samples exceeding MCLs

or proposed MCLs, and chemical degradation relationships. The contaminants

of concern and historical ranges of detection in the study area are listed

in Table 2-3.

TABLE 2-3

CONTAMINANTS OF CONCERN . RANGE (ug/1)

Trichloroethylene (TCE) ND to 140

1,1,1-Trichloroethane (1,1,1-TCA) ND to 436

Cis-l,2-Dichloroethylene (cis-l,2-DCE) ND to 323

1,1-Dichloroethylene (1,1-DCE) ND to 63.4

Tetrachloroethylene (PCE) ND to 15.1

1,2-Dichloroethane (1,2-DCA) N̂D to 13.6

1,1-Dichloroethane (1,1-DCA) . ND to 320

Trans-l,2-Dichloroethylene (trans-1,2-DCE) ND to 6.7

Vinyl Chloride ND

Lead 11 to 31

Cadmium 5 to 14

Chromium ?*

Arsenic ND to 12

ND = Not detected.

* Chromium was detected in groundwater at 2613 llth Street by IEPA in

1984. Chromium concentrations at this location are not known because

sample analyses for this sampling event are not available.

(Note: Total 1,2-DCE was detected at 894 ppb at one residence sampled on

8/9/90 by USEPA/TAT)
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3.0 OPERABLE UNIT REMEDIAL INVESTIGATION SCOPE OF WORK

3.1 OBJECTIVES OF THE OPERABLE UNIT REMEDIAL INVESTIGATION/
FEASIBILITY STUDY

The objectives of the Operable Unit RI/FS are to determine which residences

outside the Removal Action area are affected or potentially affected by the

contaminant plume and to develop, evaluate, and identify the most

cost-effective alternative for providing those residents a safe source of

drinking water in a timely manner.

3.2 DATA REQUIREMENTS

The following tasks have been identified for accomplishing the Operable

Unit RI/FS objective.
i

o Conducting two site visits to familiarize personnel with existing
site conditions and to assist in selection of sampling locations.

o Conducting a well survey to determine which residences within the

study area are served by private wells and therefore potentially

affected by the groundwater contamination. Sampling locations

will be selected based upon this information.

o Collecting groundwater samples from residential, industrial, and

municipal supply wells within the study area to address data gaps

remaining following previous sampling events by USEPA/TAT and

IDPH; and

o Conducting a limited Risk/Endangerment Assessment to evaluate the

health risk to affected populations.

16814/40



Southeast Rockford
Work Plan
Section: 3
Revision: 3
Date: June 1990
Page: 2 of 16

3.3 WELL SURVEY

To determine which residences outside the Removal Action area are served by
private wells and therefore potentially affected by groundwater contamina-
tion, IEPA is conducting an ongoing survey of residents within the study
area. Results of the survey have been used to establish sampling locations
in the area north of Sawyer Road as discussed below in Subsection 3.4.

Significant data gaps that exist after the IEPA survey will be addressed in
the field by a door-to-door survey which will be conducted by IEPA with the

assistance of COM.

3.4 RESIDENTIAL WELL SAMPLING

CDM proposes to collect 144 investigative samples (not including QA/QC
samples) from residential wells in the study area to complement the
USEPA/TAT and IDPH data and to more accurately define those residences
affected by groundwater contamination. The principal objective of the
sampling during the Operable Unit is to identify residential wells in the
study area that 1) are contaminated at levels between the MCLs and the
method detection limits for any contaminant; 2) are not currently served by
municipal water; and 3) will not be connected to the municipal water supply
by the USEPA Remedial Action. An additional objective of sampling is to
maximize data coverage by avoiding resampling of residences that have been
previously sampled. Therefore, the proposed sampling locations are
concentrated outside of the known plume area (outside the 5 ppb contour for
TCE) and in areas that were not sampled during previous studies or where
previous sampling indicates variable contaminant concentrations. However,
a small amount of resampling of residences previously sampled by IDPH
(approximately 7 percent of the investigative samples) is proposed in order
to assess plume movement, seasonal effects, and to verify comparability of
data from the current study with data from previous studies.
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IEPA has conducted a residential well survey to identify residents in the

study area that may use private wells to obtain potable water. The survey

was conducted by directly sending questionnaires to residents that may be

affected by the groundwater contamination. The survey coverage is not

complete; final survey results are not yet available for areas south of

Sawyer Road, and no response to the survey has been obtained for about 25

percent of the residences in the area covered by the survey. The area

south of Sawyer Road and the homes which did not respond to the survey are

currently being addressed by IEPA by the ongoing residential well survey.

The existing survey data is the most current and applicable data regarding

existence of private water supply wells in the area, therefore the survey

results were the primary resource used to determine proposed sample

locations for the IEPA Operable Unit. The survey results as of April 4,

1990 were used to determine the sample locations.

In areas where the IEPA residential well survey did not provide information

on the use of private wells, city of Rockford billing records supplied by

Virginia Wood of IEPA were used to determine private well use. Because of

known inaccuracies in the billing records, some sample locations in the

area south of Sawyer Road were selected in areas where the billing records

indicate that there may be no private wells, in order to achieve adequate

sample coverage. In those areas, locations of private wells will be
identified by the residential well survey currently being conducted by

IEPA. Existence of private wells will be confirmed in the field prior to

collecting samples.

A third source of information used in selecting sample locations was

previous sampling events by IDPH and USEPA/TAT. Residences that have been

sampled by USEPA were identified from chain-of-custody records and

residences sampled by IDPH were identified from a database listing provided

by Clay Simonson of IDPH. Residences that have been sampled since 1988

were avoided in the proposed sample locations. However, in order to assess

data comparability and potential plume migration, an overlap of

approximately 7 percent was allowed between residences previously sampled
by IDPH in 1988 and 1989 and proposed sample locations.
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Finally, the area within the plume as defined by the existing data, areas

to be served by the USEPA Removal Action, and residences previously sampled

by USEPA have been excluded from the proposed sample locations. The area

to be addressed by the Removal Action has been determined based on a map

provided by Ken Theisen of USEPA.

Using these sources of information, a list of proposed sample locations was

developed, which is included as Table 3-1. A map of proposed and existing

sample locations is included as Plate A attached to the back cover of this

document. Because of the inaccuracies inherent in the database regarding

locations of private wells in the study area, these sampling locations

should be considered tentative, and may be modified in the field depending

on access, the presence of private wells, and other factors. Any remaining

data gaps or inaccuracies in the proposed sampling locations will be

addressed in the field by a door-to-door survey.

In order to achieve sample coverage in a cost-effective manner within the

areas to be sampled, a total of 144 investigative sample locations are
proposed, which will define the horizontal extent of groundwater contami-

nation within,a lateral resolution of one block or better. Because the

depths of the screened intervals for private wells at the proposed sample

locations are not known, it is not anticipated that the proposed samples

will define vertical extent of groundwater contamination.

In the area west of 8th Street proposed sample locations were selected with

a sample density of one sample per block. Because the residential well

survey has not yet been completed, some proposed sample locations were

chosen at residences where existence of a private well has not yet been

confirmed. Consequently, it may be necessary to adjust these sample

locations in the field. In this event, the target sample density of one

sample per block will be maintained if possible. There is very little

existing data in this area, therefore it is felt that a distribution of one

sample per block is necessary to define the plume. This distribution also
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Table 3-1: SE Rockford Operable Unit
Proposed Sample Locations

Street

4th

4th

4th

4th

4th

5th

7th

7th

7th

7th

8th

8th

8th

8th

8th

8th

8th

8th

9th

9th

9th

9th

9th

9th

9th

9th

10th

10th

llth

llth

Address Street

2805

2820

2917

3011

3045

2604

3115

3221

3305

3337

2914

3009

3109

3138

3201

3237

3301

3337

2624

2730

2808

2842

2927

3102

3210

3245

2627

3110

2613

2955

llth

llth

llth

llth

llth

llth

15th

16th

16th

17th

17th

17th

18th

19th

20th

20th

20th

Barnum

Bamum

Barnum

Bamum

Bamum

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Address Street

3015

3119

3208

3215

3301

3329

3135

3102

3122

2602

3120

3141

3110

2622

2703

2717

3109

305

409

505

611

825

3009

3017

3038

3122

3141

3206

3302

3338

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Collins

Collins

Collins

Collins

Collins

Collins

Collins

Fitch

Fitch

Fitch

Fitch

Grant

Grant

Hamilton

Harrison

Harrison

Harrison

Harrison

Harrison

. Address

106

202

326

411

430

613

823

914

1101

1202

1317

2801

2825

3029

3109

3126

3245

3310

407

507

601

807

3045

3107

1735

733

1001

1713

1817

2315



Table 3-1: SE Rockford Operable Unit
Proposed Sample Locations

Street
Johnson

Kennon

Kennon

Kennon

Kennon

Kishwaukee

Kishwaukee

Kishwaukee

Kishwaukee

Lapey

Lapey

Lapey

Lapey

Lapey

Lapey

Lindale

Lindale

Lindberg

Lindberg

Lyran

Lyran

Marshall

Marshall

Martin

Martin

Martin

Mam's

Olsen

Pershing

Pershing

Address Street

1737

315

415

517

621

3037

3112

3302

3336

3013

3038

3137

3213

3230

3325

2406

2620

2412

2619

1616

1701

3125

3137

430

508

618

827

2812

1637

1726

Ranger

River Blvd.

River Blvd.

River Blvd.

Rock Riv. Ave

Roosevelt

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Saner

Saner

Saner

Sawyer

Sawyer

Sawyer

Sawyer

Sewell

Sewell

Sewell

South

South

Taft

Address
801

3007

3117

3125

508

843

728

826

1202

1306

1820

2905

3011

3110

319

407

525

615

2622

2646

3137

527

619

801
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assumes that if water mains are installed in this area as part of the

Operable Unit they will extend the entire length of the block because it

will not be possible to determine any mid-block cutoffs with one sampling

point per block.

In the area east of 8th Street, proposed sample locations were chosen by

COM in conjunction with IEPA and USEPA. For the purposes of this

investigation, it has been assumed that existing USEPA/TAT and IDPH data

adequately define the plume of VOC-contaminated groundwater at TCE

concentrations greater than or equal to the MCL (5 ppb). All proposed

sample locations have therefore been selected outside the 5 ppb TCE contour

(Figure 2-1). The TCE plume was chosen to represent the extent of

groundwater contamination by VOCs because the area represented by the plume

of groundwater contaminated at levels exceeding the MCL for TCE encompasses

all areas exceeding the MCL for the other VOCs detected at the site.

In those areas outside of the plume east of 8th Street, sample locations

were selected based on existence of data gaps, presence of private wells,

and previous sampling episodes. Within the constraints of these para-

meters, a sampling density of 1 to 2 samples per block was established as a

goal, with the greater sample density concentrated near the margins of the

plume. In this area it may be possible 'to have better lateral definition

of the affected blocks by using a combination of existing and new data.

This will be dependent on the degree of data comparability between the

sampling events.

Figure 2-1 shows the approximate contour line for homes with TCE values

below detection limits based on existing IDPH and USEPA/TAT data. This

line should be considered approximate because the data collection dates

extend over two years (1988 and 1989) and the detection limits and

analytical methods used have not been defined. The area east of llth

Street has been more extensively sampled than that area between 8th and

llth Streets. Therefore, a distribution of approximately one residence per
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block east of llth Street and a distribution of two residences per block

between llth and 8th Streets were chosen based on the distribution of

existing data. Sample locations have been selected both inside and outside
the non-detect contour line. The sampling in areas outside the non-detect

contour line is warranted in order to assess the extent of the metals

contamination and to assess the cumulative health risks associated with the

target volatile compounds (including TCE) that may be present at levels

below the detection limits of the existing data.

3.5 INDUSTRIAL WELL SAMPLING

A review of aerial photographs indicates that there are approximately 26
sizeable industrial operations in the study area. Based on results of the

response to the IEPA well survey, COM will determine whether any of these

industries are using groundwater as a potable water source. Only those

industries using ..private wells for potable water will be sampled. It is

anticipated that groundwater samples will be collected from a maximum of 10

industrial locations. Selection of industries to be sampled will be based

on location with respect to the contaminant plume and accessibility of
sampling, in addition to the requirement that the groundwater is used for

potable water.

3.6 MUNICIPAL SUPPLY WELL SAMPLING

In addition to sampling residential and industrial wells, a sample from

Municipal Supply Well 35, located at 2944 Bildahl, will be collected. This

sampling will be conducted to provide information for subsequent FS tasks.

3.7 STORAGE AND DISPOSAL OF INVESTIGATION-GENERATED WASTES

Because sampling activities will be limited to the sampling of residential

and drinking water wells, no liquid or solid hazardous wastes are expected
to be generated.
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3.8 DATA VALIDATION, ASSESSMENT, AND COMPILATION

Initial Contract Compliance Screening Level data validation will be
conducted by the USEPA Contract Laboratory Program (CLP) to determine
whether the data meets contract requirements as specified by the IFBs/SOWs
for organic and inorganic analysis. The COM data validation team will
validate data received from the CLP to determine whether the data meets the
requirements of the quality assurance project plan (QAPP). All data
validation activities will be conducted in accordance with current USEPA
guidance (i.e., USEPA's Laboratory Data Validation Functional Guidelines).
Factors to be considered in data validation include sample holding times,
instrument tuning and performance, instrument calibration, blanks,
surrogate recoveries, matrix spike/matrix spike duplicate analysis, and
other quality control parameters. The specifications provided in the
guidelines and acceptance criteria given by the USEPA Central Regional
Laboratory Quality Assurance Section" will be followed when conducting data
validation.

Data assessment will be conducted upon completion of data validation
activities. The assessment will be based on new data and existing data
determined to be consistent with the goals of the investigation. The data
will be assessed based on usability for project objectives and will be
summarized in a logical, usable format for data manipulation.

3.9 RISK ASSESSMENT

The Risk Assessment will be conducted to establish a baseline Public Health

Assessment for the study area. The assessment will be limited in scope and

will be developed in accordance with USEPA guidance documents, Risk

Assessment Guidance for Superfund and the Human Health Evaluation Manual,

and referenced documents therein. The manual guidelines will be modified

as necessary to better suit lEPA's needs. Because this is an Operable Unit

investigation with the sole objective of protecting human health with
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respect to the study area drinking water, a full risk assessment as defined

by CERCLA will not be necessary. The risk assessment to be performed

during the phased RI/FS will address human health as well as environmental

concerns. The results of the Operable Unit Risk Assessment will be

included as a section in the RI Technical Memorandum.

The baseline evaluation will commence with input from the site investi-

gation phases regarding chemicals, receptors, migration and exposure

routes, and other site-specific factors. A limited list of indicator

chemicals will be selected and their exposure concentrations to humans will

be assessed. The assessment will include an estimation of human intake of

the chemicals and characterization of human health risks for potential

carcinogens and noncarcinogens. The evaluation for the Operable Unit will

consist of the following tasks:

o Obtaining receptor, chemical, and migration-and exposure data
collected during the RI;

o Calculating indicator compounds and comparing to ARARs;

o Documenting the analysis and submitting draft report of the

findings to IEPA for review; and

o Incorporating the final Risk Assessment as a section of the

Technical Memorandum.

3.10 DRAFT AND FINAL REMEDIAL INVESTIGATION TECHNICAL MEMORANDUM

Following receipt of all analytical data, CDM will prepare a draft RI

Technical Memorandum. The Technical Memorandum will summarize all site

investigations and will be organized and presented in a manner showing the
relationship between site investigations for each matrix. The Technical

Memorandum will also be structured so that sample collection details and
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respective analytical or measurement data can be easily cross-referenced.

The general format the Technical Memorandum will follow is presented in

Table 3-2. Subsections of the format that do not apply as a result of the

Operable Unit will be so stated in the report and will not be addressed

further.

As part of the Operable Unit study, COM will develop a computerized

geographic database system, which will be used to manipulate and display

site data. This geographic database system is a Computer Aided Design

(CAD-based) tool which will assist in efficient management of the new data

which will be collected during the study, in addition to the large amount

of existing data. Using CDM's proprietary Infraworks software, a detailed

site map will be developed based on plat maps provided by the City of

Rockford, which will act as a base map for display of sample locations,

contaminant concentrations, historic data, and other relevant data. The

database will be used to graphically display the findings of the Operable

Unit study for the Technical Memorandum, and will also be used as a basis •

for the Feasibility Study.

The Technical Memorandum will also include the results of the Risk

Assessment. The Risk Assessment will evaluate the no-action or other

appropriate alternatives based on the actual or potential threat to public
health. Actual or potential risks will be quantified whenever possible.

The draft Technical Memorandum will be submitted to IEPA and USEPA for

review. Following transmittal of substantive comments compiled by the IEPA

Project Manager, COM will revise the report and submit a final report for

approval. Upon approval, final copies of the Technical Memorandum will be

printed and submitted to IEPA and USEPA for distribution to all involved

parties. A total of 25 copies of the report will be prepared.

3.11 COMMUNITY RELATIONS •

The community relations task is designed to assist IEPA in the planning and

implementation of a site-specific community relations program for the
Southeast Rockford study area.
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TABLE 3-2
REMEDIAL INVESTIGATION

TECHNICAL MEMORANDUM FORMAT

1.0 INTRODUCTION

1.1 Purpose of Report
1.2 Report Organization

2.0 STUDY AREA INVESTIGATION

2.1 Includes description of field activities associated with site
characterization. These may include physical and chemical
monitoring of some, but not necessarily ail, of the following:
2.1.1 Geological Investigations .
2.1.2 Groundwater Investigations
2.1.3 Human Population Surveys
2.1.4 Ecological Investigations

3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 Presents the results of site characterization of groundwater
contamination

4.0 BASELINE ENDANGERMENT ASSESSMENT

4.1 Public Health Evaluation
4.1.1 Exposure Assessment
4.1.2 Toxicity Assessment
4.1.3 Risk Characterization

4.2 Environmental Assessment

5.0 SUMMARY AND CONCLUSIONS

APPENDICES

A. Analytical Data and QA/QC Evaluation Results
B. Risk Assessment Methods
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Community relations support provided by COM for the project may include the

following subtasks at the request of IEPA:

o Preparation of documentation, such as diagrams, plans, charts,

etc.;

o Assistance in preparation of responsiveness summaries;

o Attendance and participation in public meetings;

o Preparation of meeting summaries and mailing lists; and

o Other assistance as requested by IEPA.

3.12 COM QUALITY ASSURANCE/QUALITY CONTROL MANAGEMENT

The Site Manager (SM) is responsible for overseeing overall RI activities

and ensuring quality of work. The SM will review daily work assignments of

project team members and will interject technical and managerial guidance,
as needed to increase the quality and minimize cost of work products. The

SM is also responsible for ensuring that the specific requirements of the

QAPP are satisfied during RI activities.

The SM will also coordinate with CDM's Quality Assurance Manager (QAM) to

ensure that major deliverables and\summary documents are reviewed by a. team

of QA reviewers for technical and management accuracy and completeness

before submittal to USEPA.

3.13 PROJECT MANAGEMENT

Project management activities will play a key role in successful completion

of the Operable Unit in the Southeast Rockford study area. Responsi- -

bilities of the CDM Project Manager throughout the Operable Unit will

include the following:
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o Coordination with IEPA and USEPA to plan scoping and scheduling

for the Operable Unit;

o Assurance of timely completion of all scheduled activities;

o Updating IEPA and USEPA on all project schedules;

o Attendance at project review meetings and other meetings necessary

to ensure normal progress of work;

o Monitoring of any contractors/subcontractors;

o Preparation of monthly progress reports of technical, schedule,

and cost status; and

o Evaluation of documentation and graphics for compliance with IEPA

and USEPA standards.

The COM Project Manager will prepare monthly project reports for submission

to'the IEPA site manager. These reports will discuss the technical

progress of the project and the following items:

o Identification of site and, activity being discussed;

o Status of work at the study area;

o Percentage of completion and schedule status;

o Difficulties encountered during the reporting period;

o Actions being taken to rectify problems;

o Activities planned for the following month;
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o Changes in personnel; and

o Project cost status.

The monthly progress reports will list target and actual completion dates

for each task activity, including project completion, and will explain any

deviations that had occurred or are anticipated.

3.14 TECHNICAL AND FINANCIAL MANAGEMENT

The success of the Operable Unit RI/FS depends on sound project management.

Both cost control and cost mitigation will be aspects of the project

management function. Project management will focus on the following

procedures to successfully complete the project:

o Selecting, coordinating, and .scheduling staff for task

assignments;

o Controlling budgets and schedules;

o Establishing and maintaining project record keeping systems;

o Producing and submitting required reports, including monthly

financial and technical status reports and quarterly award fee

performance event reports; and

o Performing and coordinating quality control of all technical work.

Meetings will be held periodically with both USEPA and IEPA to discuss

project status and address problem areas. Meetings will also be held

between designated members of the team and experts in a particular
discipline (e.g., hydrogeology, analytical services, quality assurance,
etc.).
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COM will subcontract Tiller Consulting Group, Inc., of St. Louis, Missouri
to conduct the Risk/Endangerment Assessment Task. No other subcontractors
will be required during the Operable Unit. Because subcontracting tasks
are estimated to be less than $10,000, federal procurement procedures will
not be required.
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4.0 FEASIBILITY STUDY

4.1 GENERAL

i • •

The results of the Feasibility Study (FS) and subsequent Record of Decision

will be used to support an Operable Unit for the Southeast Rockford study

area. An Operable Unit is a discrete action that consists of an incre-

mental step (or steps) toward a final remedy. Operable units may address

geographic portions of a site, specific site problems, or other subcom-

ponents of a total site contamination problem. For the Southeast Rockford

project, the operable unit is intended to address the specific problem of

the affected residents' contaminated water supply.

As such, the FS will be a focused effort to analyze a limited number of

applicable alternatives, with the sole intent of establishing an

alternative water supply. A comprehensive RI/FS for the study area is

being conducted as a separate investigation.

4.2 DATA COLLECTION .

Relevant available data and reports will be collected and reviewed in order

to develop an understanding of the physical setting and contamination

problem in the study area and to provide a basis for developing and

evaluating alternative water supplies. Any data gaps and inconsistencies

will be identified and reported to IEPA. Major categories of information

required to conduct the FS include the following:
i

o .Determination of the number, location, and potable water

requirements of residences with private wells that a) have access

to an existing municipal water main or b) do not have access to an

existing water main;
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o General well information for all City of Rockford municipal wells

including pumping rates, capacity, construction details, usage,

maintenance and rehabilitation records, and water quality;

o Rockford water distribution system characteristics, including

water main characteristics (e.g., diameters and materials),

construction records, water pressures, water quality (hardness,

etc.), layouts, and existing treatment facilities.

o Available information regarding hydrogeologic characteristics

including aquifer dimensions and yield, hydraulic parameters and

boundaries, direction of groundwater flow, potentiometric surface,

and aquifer water quality.

After the relevant data have been collected, reviewed, and evaluated,

information and conclusions will be summarized and tabulated for ease of

reference and inclusion into the final Operable Unit FS report.

During this task, the following agencies will be contacted to obtain

information:

o USEPA Region V;

o IEPA;

o Managers of the Rockford and other nearby community water
departments;

o ISWS;

o IDPH; and

o ISGS.
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4.3 ALTERNATIVES DEVELOPMENT

A limited number of alternatives for providing safe drinking water for
affected residents will be developed based on results of the data

collection task.

The following approach, in accordance with USEPA guidance documents, will
be used in development of the alternatives.

Establishment of Operable Unit Response Objectives

Study-area specific objectives for the Operable Unit will be based on
public health and environmental concerns and information gathered during
data collection, and will be in accordance with the National Oil and
Hazardous Substances Contingency Plan (NCP), USEPA interim guidance, and
the requirements of any other applicable federal, state, or local statutes.
Response objectives will be developed in close consultation with IEPA with
oversight by USEPA.

Identification of Operable Unit Technologies

A limited number of appropriate technologies meeting the response
objectives will be identified. Technologies that may prove extremely
difficult to implement, not achieve the objective in a reasonable time, or
rely on unproven technology will not be considered.

Identification of Alternatives

Alternatives will be identified and developed in close consultation with
IEPA and the City of Rockford. The alternatives will incorporate the
technologies, response objectives, and other appropriate considerations
into a comprehensive, site-specific approach. Alternatives that feature
the provision of a safe water supply will be emphasized.
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Preliminary alternatives currently planned to be evaluated include the

following:

o No action;

o Extending water mains and connecting affected residences to the

City of Rockford water distribution system;

o Constructing new residential water wells to withdraw groundwater

from an uncontaminated water-bearing zone;

o Treating contaminated groundwater at existing municipal supply

wells; and

o Installing point of use water treatment devices to reduce

contaminant concentrations in existing groundwater.

This listing of preliminary alternatives has been developed with the

assumption that an overall remedial action for the Southeast Rockford

groundwater contamination condition at the Southeast Rockford study area

will be further studied, analyzed, and implemented following the

comprehensive RI/FS for the site, which is currently being conducted by

IEPA through a separate contract with CDM.

The NCP requires that the no-action alternative be examined in detail to

provide a baseline by which other alternatives can be evaluated. As a

group, the preliminary alternatives feature relatively short implementation

times, the ability to protect human health (by virtue of their ability to

provide affected residences with potable water), and are all based on

proven technologies. Additionally, the ability of the alternatives to meet

the Operable Unit response objectives is somewhat independent of the amount

of contamination present in existing residential well water. Because of

these characteristics, and the amount of data currently available
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concerning the target contaminants, the FS will not include a preliminary

screening step normally conducted as part of larger, more complex studies

and will proceed with detailed analysis of the preliminary alternatives,

augmented by other alternatives if deemed necessary by IEPA.

As each alternative is analyzed, the following nine factors will be used as

criteria for evaluation and comparison in subsequent tasks of the FS:

o Protection of human health and the environment,

o Short-term effectiveness,

o Long-term effectiveness,

o Reduction of toxicity, mobility, and volume of contaminants,

o Implementability,

o Cost,

o Compliance with ARARs,

o State acceptance, and

o Community acceptance.

At the conclusion of this task, a brief alternatives array will be

compiled, that will consist of preliminary technical descriptions and

specific implementation considerations of each alternative. The

alternatives array will be submitted to IEPA for review prior to conducting

the detailed analysis of alternatives.
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4.4 DETAILED ANALYSIS OF ALTERNATIVES

The alternatives generated from the alternatives development task will then
undergo detailed analysis according to the provisions of Section 121 'of
the Superfund Amendments and Reauthorization Act (SARA). This analysis
will consist of four major elements: preparing a technical description,
conducting an environmental assessment, evaluating institutional issues
associated with implementation of the alternative, and comparing costs of
the alternatives. Specific activities of the alternatives analysis are
discussed as follows.

Technical Description

The technical description of each alternative will include the following:

o Descriptions of appropriate treatment technologies (if
applicable); •>

o Discussions of special engineering considerations required to
implement the alternative (e.g., any additional studies, changes
in current water supply system operations, or construction
required before proceeding with final design);

o Identification of operation, maintenance, and monitoring
requirements of the completed remedy;

o Identification of safety requirements for remedial implementation,
including both on-site and off-site health and safety
considerations; and

o An analysis of phasing the alternatives into operation either
individually or in groups to produce significant environmental
improvement or cost savings.
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Environmental Assessment

An environmental assessment will be conducted that will evaluate each

alternative's environmental effects, physical and legal constraints, and

compliance with local, state, and federal regulatory requirements.

Where adverse environmental effects are identified, mitigation measures, if

any, will be identified.

Each alternative will be assessed for its ability to protect or mitigate

damage to public health based on the results of the Risk/Endangerment

Assessment.

Cost Analysis

The present worth cost (using a 30-year life with a discount rate of 10

percent before taxes and after inflation [USEPA, 1985]) of implementing

each alternative will be calculated. The present worth analysis will

include capital costs and operation and maintenance costs associated with

each alternative.

4.5 LABORATORY AND BENCH SCALE STUDIES

For any remedial alternative in which a laboratory or bench scale

treatability study is deemed appropriate, CDM will submit a separate work

plan to IEPA for approval. Only after approval and authorization from IEPA

will laboratory studies be conducted. The costs of laboratory studies are

not included in this work plan.

4.6 EVALUATION AND COMPARISON OF ALTERNATIVES AND RECOMMENDATION OF

ALTERNATIVE

This task will consist of a comparative.evaluation of the alternatives

according to the nine criteria presented in Subsection 4.3.
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Following the comparative evaluation of the .alternatives, the one

alternative that best satisfies the objectives of operable unit response in

a cost effective manner will be identified and recommended.

4.7 FEASIBILITY STUDY DRAFT AND FINAL REPORT

A draft FS report will be prepared for submittal to IEPA and USEPA and will

include the findings of the FS tasks. The draft report will summarize data

developed during the remedial alternatives assessment process. The project

team will recommend an alternative or combination of alternatives for

implementation to fulfill the operable unit response objectives. The

recommended alternative shall be selected from among those alternatives

that meet the following requirements:

o The alternative shall be protective of human health and the

environment; implementation of the alternative will meet or exceed

ARARs or health-based levels established through a risk assessment

when ARARs do not exist or when they are waived.

o Unless the requirements are waived by IEPA, the alternative shall

. attain federal and state public health and environmental ARARs

that have been identified for the, specific site.

o The alternative shall be cost-effective, accomplishing a level of

protection that cannot be achieved by less costly methods.

An alternative may be selected that does not meet federal and state public

health or environmental ARARs under the following circumstances.

o The alternative is an interim remedy and will become part of a

more comprehensive final remedy that will meet applicable or

relevant and appropriate Federal and State requirements. (The

Southeast Rockford Operable Unit response falls into this
category.)
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o Compliance with the requirement will result in greater risk to

human health and the environment than alternative options.

o Compliance with the requirements is technically impracticable.

o The alternative will attain a standard of performance that is

equivalent to that required under the otherwise applicable

standard, requirement, or limitation through use of another method

or approach.

o The state has not consistently applied or demonstrated the

intention to consistently apply the requirement for other remedial

actions in the state.

o The alternative will not provide a balance between the need for

protection of human health and the environment at the site and the

availability of fund monies to respond to other sites that may

present a threat to human health and the environment.

A total of 20 copies of the draft FS report will be submitted to IEPA and
five copies will be submitted to USEPA. CDM will revise the draft FS to

consider and incorporate lEPA's and USEPA's comments as warranted. The

draft FS for Public Comment will be adequate to support USEPA's needs

throughout the public comment period during lEPA's development of the ROD.
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5.0 PROJECT STAFFING

CDM has carefully selected the members of the project team to best match
the skills of individuals to specific needs of the Southeast Rockford
project. Personnel who have been assigned to the project, and their
respective areas of responsibility, are shown in the organization chart in

Figure 5-1. Community relations activities will be conducted by IEPA
personnel.
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6.0 PROJECT SCHEDULE

The schedule for conducting the Southeast Rockford Operable Unit activities

is shown in Figure 6-1. The schedule illustrates the chronological

coordination of tasks and is designed to ensure that project milestones

specified in the revised statement of work are achieved.
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DESCRIPTION OF ACTIVITY

1) Mobilization & Sample
Scheduling

2) Municipal, Industrial,.and
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3) CLP Laboratory Testing
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8) Operable Unit Technical
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9) Alternatives Array
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for IEPA Review

13) 30-Day Public Comment
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1.0 INTRODUCTION

PROJECT NAME; SOUTHEAST ROCKFORD-GROUNDWATER CONTAMINATION

STUDY AREA DESCRIPTION;

The Southeast Rockford study area consists primarily of residential
neighborhoods located along the southern boundary of the Rockford city
limits in Winnebago County. The S.E. Rockford study area boundaries are
considered to be Harrison Avenue to the north; the north-south center line
of Section 6 to the east; Sandy Hollow to the south and the Rock River to

the west. This contaminated area measures approximately two to three
square miles. These boundaries were determined by the location of the
private and municipal drinking water wells sampled by government agencies
and their contractors during the past several years. The study area is
shown in Figure 1-1.

STUDY AREA OPERATIONS;

Conduct residential, municipal supply, and industrial well sampling in
order to determine the need for an alternate water supply in areas affected
by the contaminant plume.

HISTORICAL SAMPLE RESULTS;

GROUNDWATER:

CONTAMINANT RANGE (ppb)

1. Trichloroethylene (TCE) ND-140

2. 1,1,1-Trichloroethane (1,1,1-TCA) ND-436

3. Cis-l,2-Dichloroethylene (cis-1,2-DCE) ND-323

4. 1,1-Dichloroethylene (1,1-DCE) ND-63.4

5. Tetrachloroethylene (PCE) ND-15.1
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6. 1,2-Dichloroethane (1,2-DCA) ND-13.6

7. 1,1-Dichloroethane (1,1-DCA) ND-117

8. Trans-l,2-Dichloroethylene (trans-1,2-DCE) ND-6.7

9. Vinyl Chloride ND

10. Lead 11-31

11. Cadmium 5-14

12. Chromium ?*

13. Arsenic ND-10.5

ND = Not detected.
i

* = Chromium was detected in groundwater at 2613 llth Street by IEPA in
1984. Chromium concentrations at this location are not known because
sample analysis for this sampling event are not available.

STUDY AREA HISTORY;

Groundwater contamination by volatile organic compounds (VOCs) was

initially discovered by the City of Rockford in 1981. Four municipal wells

in Southeast Rockford were taken out of service in December 1981 as a

result of the contamination. In 1982, the City discovered that additional

wells were contaminated and closed down more city wells.

Contamination of Municipal Well 35, located near the Ken Rock Playground,

was discovered during a routine monitoring of the well in 1984. At that
time, the well was tested for 33 priority pollutants, and several VOCs were

detected. Because contaminants were present at levels above the MCL, the
well was taken out of service in 1985. Subsequent analyses of the treated

water in 1989 indicated that none of the original contaminants were present

above the level of detection, however, the analysis did show the presence

of several trihalomethanes at low levels. These compounds are typically a

result of water treatment and are not attributable to the ground water
contamination problem in the area. Trihalomethanes are regulated under the
Safe Drinking Water Act, however, in this case they do not warrant concern
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since they are presect at levels significantly lower than the Maximum

Contaminant Level (MCL).

The Illinois EPA discovered VOCs in Southeast Rockford's water in 1984, as

a result of a report that plating wastes were being disposed of illegally

in a well located at 2613 South llth Street. In October 1984 the Illinois '

Department of Public Health (IDPH) initiated an investigation that involved

sampling 49 wells in the vicinity. While the investigation did not find

significant levels of contaminants common to plating wastes, it did report

high levels of chlorinated solvents. These same contaminants were detected

in the City of Rockford's municipal well. Further investigation by the

IDPH indicated extensive contamination in the area. By 1986, the IDPH was

able to define the contaminated area as approximately 1.2 square miles in

southeast Rockford, which constitutes the current study area boundaries.

The IDPH conducted four separate sampling investigations involving

residential wells in the Southeast Rockford area: 49 samples in 1984, 45

samples in 1985, 17 in 1988 and 267 in 1989.

Throughout 1989, the USEPA Technical Assistance Team (TAT) sampled

residential wells in the Southeast Rockford area and tested for specific

volatile organic compounds (VOCs). All samples were tested for:

Trichloroethylene 1,1,1-Trichloroethane

Cis-1,2-Dichloroethylene Trans-1,2-Dichloroethylene

1,2-Dichloroethane 1,1-Dichloroethane

Fourteen samples were subjected to analysis using GC/MS which included 24

additional volatile compounds. The EPA data correlate well with the IDPH

data, indicating the contaminants of concern to be the group of chlorinated

solvents discussed previously.

Since the original investigation, several of the residences with access to

the city water main have been connected to the city water supply. The exact

number of these connections is not known at this time.
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In response to the results of these sampling efforts, USEPA initiated a

Removal Action under which bottled water was offered as a temporary measure
to those residents whose well test results revealed VOC levels greater than
or equal to 50% of the Removal Action Level (RAL). In mid-December of 1989,
the wells in these residences were equipped with carbon filters as an
intermediate solution to the problem.

The final removal action by USEPA includes providing hookups to city water

in areas contaminated by >50% of the Removal Action Level for target com-

pounds. This work is currently in the planning stage. The USEPA expects to
begin the construction of water mains and residential hookups in the spring
of 1990.
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2.0 CHEMICAL HEALTH ANALYSIS

TRICHLOROETHYLENE

PEL-100 ppm
200 ppm Ceiling

TLV-50 ppm
CARCINOGEN

Routes of Exposure

Inhalation
Ingestion
Contact

Flashpoint-NONE
Vapor Pressure-58 nnn Hg
lonization Potential-9.47eV

Symptoms of Exposure

Headache, vertigo visual disturbances, tremors,
sleepiness
Nausea, vomiting, irritation to eyes, dermititis;
cardiac arrhythmias, tingling on the skin

1,1,1-TRICHLOROETHANE

PEL-350 ppm
TLV-350 ppm
IDLH-1000 ppm

Routes of Exposure

Inhalation
Ingestion/
Contact

Flashpoint-NONE
Vapor Pressure-37 mm Hg
lonization Potential-9.95eV

Symptoms of Exposure

Headache, lassitude .(weariness)
Central Nervous System depressant; Poor
Equilibrium, irritation to eyes, Dermititis
Cardiac arrhythmias

CIS OR TRANS 1,2-DICHLOROETHYLENE

PEL-200 ppm
TLV-200 ppm
IDLH-4,000 ppm

Routes of Exposure

inhalation
Ingestion
Contact

Flashpoint-36-39 degrees F
Vapor Pressure-180 to 265 mm Hg
lonization Potential-9.65eV

Symptoms of Exposure

Irritation to eyes and respiratory system, Central
Nervous System
depressant
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1,1-DICHLOROETHYLENE

PEL-5 ppm Flashpoint-3 degrees F
TLV-5 ppm Vapor Pressure-600 mm Hg
IDLH-200 mg/Kg

Routes of Exposure Symptoms of Exposure

Ingestion Coughing, dizziness, drowsiness and
Inhalation unconsciousness. Excessive'exposure may affect

the nervous system, liver, and kidneys. Suspected
carcinogen.

TE"i1<ACHLOROETHYLENE

PEL-100 ppm Flashpoint-Not Combustible
200 ppm Ceiling Vapor Pressure-14 mm Hg

TLV-50 ppm lonization Potential-9.65eV>
CARCINOGEN

Routes of Exposure Symptoms,of Exposure

Inhalation Irritation to eyes, nose, throat
Ingestion Nausea; flushed face, neck;
Contact Vertigo, Dizziness, Uncoordination, headache;

sleepiness, reddening of skin.

1,2-DICHLOROETHANE

PEL- 50 ppm Flashpoint-55.9 degrees F
100 ppm Ceiling Vapor Pressure-62 mm Hg

TLV- 10 ppm lonization Potential-9.64eV
IDLH-1000 ppm

Routes of Exposure Symptoms of Exposure

Inhalation CNS Depressant; nausea, vomiting; skin and eye
Ingestion irritant; headache, dizziness, unconsciousness.
Contact Long-term exposures can lead to liver and kidney

damage. Suspected carcinogen.
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1,1-DICHLOROETHANE

PEL-100 ppm
TLV-200 ppm
IDLH-4,000 ppm

Routes of Exposure

Inhalation
Ingestion
Contact

Flashpoint-17 degrees F
Vapor Pressure-182 mm Hg
lonization Potential-

Symptoms of Exposure

Central Nervous System depressant; skin irritation
Drowsiness; unconsciousness; liver, kidney damage

VINYL CHLORIDE

Chlo roe thylene
PEL-1 ppm
TLV-5 ppm
CARCINOGEN

Routes of Exposure

Inhalation

Flashpoint—108°F
Vapor Pressure-2580 mm Hg
lonization Potential-9.995eV

Symptoms of Exposure

Weakness, abdominal pain, gastrointestinal bleed-
ing, hematumegaly, pallor or cyanosis of extremi-
ties.

LEAD inorganic

PEL-0.05 mg/m3

TLV-0.15 mg/m3
CARCINOGEN

Routes of Exposure

Inhalation
Ingestion
Contact

Properties vary depending upon specific compound.
See also Chemical Infomation Sheet attached.

Symptoms of Exposure

Fatigue; insomnia; pallor, eye grounds; anorexia,
low-weight, malnutrition, constipation, abdominal
pain, colic; hypertention, anemia; tremors,
paralysis of wrist.
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CADMIUM

PEL-0.2 mg/m3 Properties vary depending on specific compound.
0.6 mg/m3 Ceiling

TLV-0.05 mg/m3
IDLH-40 mg/m
CARCINOGEN . N

Routes of Exposure Symptoms of Exposure

Inhalation Short-term exposure can cause irritation of the
Ingestion nose and throat; overexposure can cause delayed

cough, chest pain, sweating, chills, shortness
of breath, weakness and death. Ingestion causes
nausea, vomiting, diarrhea and abdominal cramps.
Long-term exposure can cause loss of sense of
smell, ulceration of the nose, emphysema, kidney
damage and mild anemia.

CHROMIUM

Soluble Chromic and Chromous

PEL-0.5 mg/m3 Properties vary depending upon specific compound.
TLV-0.05 mg/m3 See Chemical Information Sheet.
IDLH-250 mg/m3

Routes of Exposure Symptoms of Exposure

Ingestion Sensitization Dermititis.
Contact

ARSENIC

PEL-.01 mg/m3 Properties vary depending on specific compound.
TLV-.2 mg/m3 See Chemical Information Sheet.
CARCINOGEN

Routes of Exposure Symptoms of Exposure

Inhalation Ulceration of nasal septum, dermititis, gastro-
Absorption intestinal disturbance, peripheral neuropathy,
Skin/Eye Contact respiratory irritation, hyperpigmentation of skin,
Ingestion carcinogen.
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3.0 JOB TASK VERSUS HAZARD ANALYSIS

Residential,
Municipal Supply
and Industrial
Well Sampling

Contact with potentially
contaminated groundwater.

Heat/Cold Stress

Donn appropriate PPE (See
Section 9.0).

Upgrade levels of protec-
tion to action levels (See
Section 9.0).

Follow decon procedures
(See Section 11.0).

Establish appropriate work
schedules to provide
sufficient rest periods.

Provide adequate thermal
protective clothing for
cold weather work and
adequate fluids for hot
weather work.

See Appendix A for further
information.
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4.0 STANDARD OPERATING PROCEDURES

4.1 GENERAL WORK RULES

All work performed at the site shall comply with all applicable sections of
29 CFR 1926/1910. The most applicable sections are Subpart C - General

Safety and Health Provisions, Subpart D - Occupational Health and Environ-
mental Controls, Subpart F - Fire Protection and Prevention. In addition,
all tools used must comply with Subpart I - Tools - Hand and Power. All
electrical equipment must comply with Subpart K - Electrical. All
excavations must comply with Subpart P - Excavations, Trenching and Shoring.

A Site Health and Safety Coordinator (SHSC) will be assigned by the Project
Site Manager, subject to approval by the Regional Health and Safety super-
visor. The SHSC has the responsibility to implement the Site Health and
Safety Plan (HSP) and the Health and Safety Assurance Manual (HSAM). The .
SHSC will ensure that all health and safety requirements are rigorously
enforced. If the SHSC determines that site conditions have become unsafe,
or that HSAM/HSP requirements are not met, the SHSC will suspend site
operations until the problem is resolved.

The SHSC will conduct a health and safety briefing at the start of work for
all field personnel, including subcontractors, and whenever additional or
replacement personnel begin work. The topics covered on this briefing will
include:

o review of safety plan;
o emergency procedures;
o location and route to hospital;
o location of emergency equipment and phone numbers;

o general work rules; and

o any non-routine procedures
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All personnel authorized to enter the exclusion and contamination reduc-

tion zones must be trained in the proper safety procedures, as specified in

29 CFR parts 1926.21 and 1910.120, and will be informed of the possible

dangers and hazard present and steps taken to eliminate or mitigate these

hazards.

Field work will be conducted only during daylight hours unless adequate

night time lighting is provided. The "buddy" system will be observed at

all times: a minimum of two people will work together within eye-sight of

each other and not more than 100 feet apart. Entry and exit from the

exclusion zone and contamination reduction zone will be permitted only

through designated access points, except during an emergency or as

authorized by the SHSC. Personnel entering the work areas must be wearing

the appropriate minimum protective clothing and they must exit these areas

at the decontamination station.

Personnel will be encouraged to avoid contamination if at all possible by

covering monitoring instruments with plastic bags and by avoiding walking

through obviously contaminated areas.

Eating, drinking, smoking, chewing gum or tobacco, or any practice that

increases the probability of hand-to-mouth transfer and ingestion of

hazardous material is prohibited in the exclusion and contamination

reduction zones.

Respiratory protection, if needed, must comply with 29 CFR 1910.134 (b).

All workers wearing respirators must be fit tested in the size/model which

they will wear on site. Records of this fit test must be kept by a

responsible person.

No beards sideburns or mustaches that interfere with respirator mask seals

will be allowed. The SHSC will determine if facial hair presents such an

interference. Field personnel must ensure adequate mask seals through

positive and negative pressure tests each time the respirator is donned.
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All field personnel should remain aware of wind direction throughout the
day and remain upwind of operations whenever possible. Equipment set up
should be directed so that workers may remain upwind of potential sources
of-exposure. If practical, a wind direction indicator may be erected at
the site.

Contact lenses may not be worn at the work site. All field personnel
requiring corrective lenses will be provided with prescription glasses and

lenses which may be fitted into the respirator masks.

All personnel working at the site must conform to CDM health and safety
policy which requires satisfactory completion of health and safety training
and enrollment in a medical monitoring program (as per the requirements
specified in 40 CRF 265.16 and 29 CFR 1926.20 Subpart C), unless
specifically exempted.

Frequent and regular inspections of the work site, materials and equipment
used during field investigations will be conducted by either the SHSC
and/or subcontractor counterpart for the SHSC. Any equipment or work

practices that are judged unsafe, or not in compliance with OSHA or other
applicable standards shall be removed, replaced or the work practice
corrected. Equipment and machinery shall only be operated by employees
qualified by training and/or experience.

Eye wash units must be located within a distance of 100 feet or 10 seconds
travel time from the source of any operation which poses a potential for
eye injury.

A site evacuation signal must be established prior to the comtnercement of
on-site work. All site workers, including subcontractors, must be notified
of this signal and site evacuation procedures.

First aid equipment must be kept on the site in a centrally located area.
All on-site workers must be informed of the location of this equipment,
which shall include:
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o American National Red Cross First Aid Handbook

o Compresses

o Gauze & gauze roller bandage

o Triangular bandages

o Eye dressing packet

o Smelling salts

o Baking soda

o Salt or other emetic

o Portable eyewash unit

o Safety rope & harness
o Oxygen bottles, valves, etc.

o Soap or waterless hand cleaner and towels

o Back brace

o Band aids
o Tape

o Scissors

o Tweezers

o Razors

o Stretcher

o Blankets
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5.0 EMPLOYEE EDUCATION AND TRAINING

All IEPA employees and their contractors (including CDM) that are involved
in hazardous waste site operations participate in routine health and safety
education and training programs. Through training and/or experience, this
totals a minimum of 40 hours. For certain job functions this training
totals 24 hours. The programs directed by the Office of Chemical Safety
(OCS) are designed to provide Agency employees and their contractors with a
thorough knowledge of hazardous materials, health and safety hazards
potentials, and applicable OSHA and EPA standards. In addition to the
Basic training, each employee involved in hazardous waste site operations
attends an annual 8 hour Refresher training. The training for Basic level
(40 hours) includes the following:

o Basics of Toxicology/Physiology
r

o Hazardous materials (types/characteristics)

•\

Basics of Chemistry
- Health and Safety Considerations

Factors Influencing Chemical Reaction Rates
- Fire Prevention/Protection

o Selection, Use, and Maintenance of Respiratory Equipment

o Selection, Use, and Maintenance of Personal Protection Equipment

o Atmospheric Testing/Sampling Procedures

o Decontamination Procedures/Personal Hygiene

o Field Exercises in the Use of Level C, B, and A Protection

o Slide Presentations: Confined Space Entry/Excavation and Trenching
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o Video Tapes: Emergency Response Guidebook: A Tool for Safety;
-Fema's Video Tape Broadcasts

In addition to the training conducted within the Agency or contractor
organization, employees on a continuous basis attend training courses
sponsored by outside groups such as the U.S. EPA.

Daily safety briefings will be conducted before each day's work to discuss
such topics as changes to the level of protection, air monitoring

requirements, emergency procedures, and any changes in the work plan.

Records of other training courses taken by IEPA employees can be accessed
through the OCS/IHU staff or LPC Training Coordinator - Pat McCarthy
LPC/Collinsville (618) 346-5120. Records for CDM employees can be obtained
through Don Muldoon, Regional Health and Safety Coordinator, Boston, MA

(617) 742-5151.
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6.0 MEDICAL SURVEILLANCE PROGRAM

All IEPA employees and their contractors that are involved in hazardous

waste site operations participate in a medical surveillance program under

the direction of a qualified licensed physician. This program includes a

baseline, annual, termination physical (when necessary). With the

exception of the annual, the physicals consist of the following:

o Comprehensive Health and Exposure History

o Physical Evaluation

o Urinalysis

o Chemistry Screen 20.including total cholesterol and GGTP

o Complete Blood Count (CBC), differential, hematocrit, and
hemoglobin

o Chest X-Ray

o Pulmonary Function Testing

o Resting EKG

o Audiometric Screening

o Vision Screening (distant, near, color)

o The annual physical will not contain the Chest X-Ray and Resting
EKG. A complete physical will be performed every five years for
employees under 40 years of age and every 2 years for employees
over 40.
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Requirements of medical surveillance programs are subject to change based
on a change in contract physician. All IEPA employees involved will be
made aware of any and all changes in the program.

Each employee will evaluated to determine if they are physically able to
perform their duties while respiratory protective equipment in compliance
with 29 CFR 1910.134 and ANSI 288.2-1980.

Additional information on the content of the physicals is available through
the OCS/IHU or CDM staff.

Employees may access their medical records through:

IEPA; Dr. Daniel O'Brien
SIU Family Practice
301 North 8th Street
4th Floor
Springfield, Illinois 62701
(217) 782-0215

CDM; Dr. Michael E. Miller
Medical Care Affiliates
One Boylston Plaza
Prudential Center
Boston, Massachusetts 02199
(617) 262-1500

NOTE: For information needed on an emergency basis call the number(s)
listed above. For further information contact Dr. O'Brien or Dr.
Miller in writing certified return receipt requested.
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7.0 KEY PERSONNEL AND ALTERNATES

Field Team Leader: Scott Killip (CDM)

Geologist

Site Health and Safety Officer: Rik Lantz (CDM)

Geologist

Alternates: Jeri Long or Jeff Niemann (IEPA)
Office: (217) 785-0830

Project Managers: David Dollins (IEPA)
Office: (217) 782-6760

Jun Yoshitani (CDM)

Office: (312) 786-1313

Alternate: Terry Ayers (IEPA)

Office: (217) 782-6760,

The following individuals located on site will have the authority to change

levels of protection and when necessary shutting down the operation:

1. Site Health and Safety Officer: Rik Lantz

2. Field Team Leader: Scott Killip

NOTE: Specific requirements may be revised if during the course of the
project new information is received for conditions change which

would warrant modification to ensure the safety of workers or the

public.
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8.0 SAMPLING AND AIR MONITORING PROTOCOL

Residential, municipal supply and industrial well sampling will be
performed in order to determine the need for an alternate water supply in
areas affected by the contaminant plume.

Groundwater Samples

Residential, Municipal Supply, and Industrial Wells:

•1. Purge well.
2. Collect samples in appropriate containers.
3. Seal bottles, follow chain-of-custody.
4. Keep in cooler and transport to laboratory.

Initial air monitoring at this site will be accomplished with the
following: OVA-128 or OVA-128GC

o The OVA is calibrated by the factory on an annual basis to 100 ppm
and 10,000 ppm Methane.

o Calibration check gas is based on manufacturer's recommendations or
through the approval of the OCS/IHU staff.

o Frequency of air monitoring is stated in job task analysis.

o Maintenance, trouble-shooting, turn on procedures, and calibration
procedures for specific instrument(s) are included in the Quality
Assurance Project Plan.
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9.0 PERSONNEL PROTECTION EQUIPMENT

Based on OVA readings in the breathing zone the criteria for levels of

protection are as follows:

Before any intrusive work begins, a background reading will be taken.

Background reading will be noted. Any readings for determining a level of

protection will be above the background reading(s).

FOR SITE CHARACTERIZATION;

o At Background - Level D

o > Background to 5 units above background - Level C

o > 5 units to 500 units above background - Level B

o > 500 units - shut down re-evaluate

Readings that are used to determine a level of protection should be taken

in the worker's breathing zone. The reading should be sustained for

fifteen seconds to be considered valid.

These levels were determined based on information known about contaminants

on site: concentration, toxicity, chemical properties, maximum use limits

of the cartridges to be used, job task or operation, and weather

conditions.

DUCT TAPE OUTER GLOVES AND BOOTIES TO CHEMICAL RESISTANT CLOTHING.

LEVEL D; Modified Level D level of protection will be used during

residential, municipal supply, and industrial well sampling
activities. Workers will utilize the equipment indicated with an
asterisk, with a contingency for full Level D or Level C ,
protection.
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* 1. Work uniform.

2. Disposable chemical resistant outer gloves - Neoprene - heavy duty.

* 3. Chemical resistant boots with steel toe and reinforced shank

Neoprene or PVC.

4. Disposable latex outer booties.

5. Splash goggles - safety glasses - face shield.

6. Hard hat.

* 7. Inner disposable latex, vinyl, or silver shield gloves.

8. Chemical resistant disposable coverall: Saranex.

LEVEL C; Level C protection shall be selected when the types and

concentrations of respirable material are known and/or air

monitoring of the site and individual work areas has not

identified significant levels of airborne chemicals.

1. Full-face air-purifying respirator (MSHA/NIOSH approved).- Type:

MSA Cartridge Type: Combination with HEPA filter.

2. Spectacle kits for employees requiring glasses or contacts.

3. Chemical resistant disposable coveralls - Type: Saranex.

4. Gloves - outer chemical resistant - Type: Neoprene.

5. Gloves - inner (disposable 2 pair) - Type: Latex, vinyl, Silver
Shield.

6. Escape mask OPTIONAL.
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7. Hard hat.

8. Boot covers - outer (disposable).

9. Boots - inner chemical resistant - Type: Neoprene or PVC.

10. 2-Way radio communication OPTIONAL

LEVEL B

THIS LEVEL OF PROTECTION IS NOT EXPECTED TO BE USED ON SITE.

o To be worn when site conditions pose a severe respiratory hazard.

o To be worn in potential IDLH situations.

o To be worn when site conditions pose a skin hazard but not

sufficient enough for Level A protection.

o To be worn when air monitoring indicates conditions warranting an

upgrade to Level B. (See action levels.)

1. Self-Contained Breathing Apparatus (SCBA) or Air-line

Respirator with Escape Bottle Operated in the Pressure Demand

Mode. Type: SCBA-MSA.

2. Spectacle kits for employees requiring glasses or contacts.

3. Chemical resistant - outer Gloves - Type: Neoprene.

4. Disposable inner gloves (minimum 2 pairs) Latex, or Silver
Shield.

5. Chemical resistant coveralls - disposable - Type: Saranex.
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6. Chemical resistant inner safety boots with steel toe and
reinforced shank - Type: Neoprene or PVC.

7. Disposable outer booties - Type: Latex.

8. Face shield (Optional).

9. Hard hat (Task Dependent).
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10.0 SITE CONTROL

No site control zones are anticipated as all sampling will be of drinking
(residential, municipal supply and industrial) water wells.
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11.0 SPECIFIC DECONTAMINATION PROCEDURES

11.1 PERSONNEL DECONTAMINATION

Level D

o Segregated equipment drop-areas.

o Remove disposable outer booties (when used).

o Remove chemical resistant outer gloves (when used).

o Remove hard hat, goggles-safety glasses-face shield (when used).

o . Remove inner disposable gloves.

Level C

o Segregated equipment drop-areas.
o Remove disposable outer booties.

o Remove chemical resistant outer gloves.

o Remove chemical resistant coveralls.,

o Remove first pair of disposable inner, gloves.

o Remove respirator-hard hat-face shield.
x

o Remove second pair of disposable inner gloves.

Level B - NOT EXPECTED TO BE USED ON SITE

o Segregated equipment drop.

o 'Remove outer chemical resistant gloves.

- .Disconnect hose from regulator, change tank and;

- Put on new gloves or reuse old gloves (if appropriate) and
resume site activities; OR

- Disconnect hose and remove face piece and SCBA harness, hard
hat, etc.

o Remove outer disposable booties.
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o Remove chemical resistant disposable coveralls,
o Remove inner disposable latex gloves.

Minimal equipment needed for decon: Level B: Stools, trash bags, tables
(if possible), visqueen, garbage containers (2), water dispenser-spray
bottle, etc.

All appropriate equipment shall be wrapped in plastic before beginning

operations.

All disposable contaminated clothing will be collected and disposed of
properly.

11.2 EQUIPMENT DECONTAMINATION

It is not anticipated that equipment decontamination will be required as
only drinking water wells (residential, municipal, and industrial) will be
sampled.

16814/14 i 11-2



12.0 CONTINGENCY PLANNING

12.1 MEDICAL EMERGENCIES

Emergency communications will be maintained during all on-site field

activities. Emergency numbers and routes are detailed in this plan and

should be posted in the support zone. If an emergency occurs such as fire

or explosion, all on-site personnel should exit the site in an upwind manner

and assemble off-site. If an on-site injury occurs, the following should

take place.

Worker Injury

?

If an employee working in a contaminated area is physically:injured, Red

Cross first aid procedures will be followed. Depending on the severity of

the injury, emergency medical response may be sought. If the employee can

be moved, they will be taken to the edge of the work area (on a stretcher,

if needed) where contaminated clothing will be removed (if possible), and

transportation to local emergency medical facility awaited.

Injury/Exposure Incidents:

If the injury to the worker is chemical in nature the following first aid

procedures are to be instituted as soon as possible:

a. Eye Exposure - If contaminated solid or liquid gets into the eyes,

wash eyes immediately at the emergency eyewash stations using large
amounts of water and lifting the lower and upper lids occasionally.

Obtain medical attention immediately. (Contact lenses are not

permitted in the Exclusion or Decontamination Areas.)
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b. Skin Exposure - If contaminated solid or liquid gets on the skin,

promptly wash contaminated skin using soap or mild detergent and

water. If solids or liquid penetrate through the clothing, remove

the clothing immediately and wash the skin using soap or mild

detergent and water. Obtain medical attention immediately if

symptoms warrant.

c. Breathing - If a person breathes in large amounts of organic vapor,

move the exposed person to fresh air at once. If breathing has

stopped, perform artificial respiration. Keep the affected person

warm and at rest. Obtain medical attention as soon as possible.

d. Swallowing - If contaminated solid or liquid has been swallowed,

obtain medical attention immediately, and call the Poison Control

Center.

A list of chemicals likely to be found on-site is contained in Section 2.0

of this site safety plan. First aid treatment for exposure to each of the

chemicals will be kept on site. The SHSC will notify all on-site personnel

of the location of the Safety Plan and first aid equipment.

Major Accidents

Major accidents which pose a potential immediate threat to life, limb, or

health shall be handled in the following manner:

a. The necessary emergency response services,(ambulance, fires,

hospital, position control center) shall be notified, as well as

the appropriate CDM personnel,

b. Other person(s) threatened by the accident will evacuate the area

and operations in the areas of the incident will cease until

approval to resume is given by the SHSC.
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c. The SHSC will contact the RHSS and the site manager as soon as

possible. The site manager will in turn inform the site project

officer at IEPA of the accident and a written report detailing the

accident, its causes, and consequences shall be submitted to the
CDM Health and Safety Manager within 48 hours of the incident.

Emergency Evacuation

In the event of an emergency situation requiring evacuation of field

personnel working within the designated Exclusion Zone, the following

procedures will be followed:

a. The Site Health and Safety Coordinator will signal to evacuate

through the use of air horns (2 sharp blasts).

b. All personnel leaving the Exclusion Zone will proceed directly
through the Contamination Reduction Zone through the access control

point and will decontaminate to the extent possible without a delay

that will pose an unreasonable risk to the safety of on-site

personnel.

ALTHOUGH NOT ANTICIPATED DURING SITE ACTIVITIES;

CONTINGENCY PLAN FOR A SPILL OF HAZARDOUS MATERIALS

In the event of a spill, the following steps should be taken:

1. Initially back away from the situation. Donn additional Personal

Protective Equipment if necessary.

2. CONTROL and CONTAIN the spill or leak to the best of your ability

using equipment available to you, i.e., dike the spill material,
cover with dirt or visqueen, etc.

3. For any quantity - as soon as possible, call Illinois Emergency

Services and Disaster Agency (IESDA) at 1-800-782-7860 and report
the spill with relevant information.
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4. After reporting the incident ask IESDA to transfer you to the

Emergency Response Unit (ERU), Springfield, for assistance. Your

first hand report may be needed to allow ERU to take appropriate

action to further control the incident.

12.2 FLAMMABLE CONDITIONS

Due to presence of ppb levels of contaminants in groundwater only, and the

fact that the types of contaminants present are essentially non-flammable,

THERE WILL BE NO MONITORING FOR FLAMMABLE VAPORS. If, however, the OVA

shows higher levels of vapors than previously thought, a combustible

gas/oxygen meter will be brought to the site.

In the event that vapors exceed 20% of the LEL, AND/OR oxygen levels are

less than 19.5%, the following actions should be taken:

o Remove personnel away until vapors subside,

o Consult with IEPA Emergency Response Unit,

o Consult Rockford Fire Department.

Provide responding personnel with the call back number, location, direc-
tions, and situation assessment.

In the event vapors exceed 20% of the LEL proceed with CAUTION.

12.3 EMERGENCY TELEPHONE NUMBERS

Illinois Emergency Services and Disaster Agency - (217) 782-7860

Illinois Environmental Protection Agency

Emergency Response Unit — (217) 782-3637
Land Pollution Control Division — (217) 782-6760 or 782-6761

Camp Dresser & McKee — Chicago Office (312) 786-1313

16814/15 12-4



SITE TELEPHONE located: Hydrogeologic Unit is presently trying to purchase

a mobile/transportable telephone. If this piece of equipment is purchased

before site operations begin, then this will be used for offsite communica-

tions. If not purchased, since sampling will be conducted at private

residences, telephones will be readily available if emergency support

systems such as the fire department or ambulance service is needed.

HOSPITAL - EMERGENCY/TRAUMA

Address; Swedish American Hospital

1400 Charles Street

Emergency — (815) 961-2430

Non-Emergency — (815) 968-4400

Poison Control Center — (815) 968-6000

Proceed East or West on Harrison Avenue (Direction is dependent on location

of Drill Rig) to llth Street. Proceed North approximately 1.5. miles to

Charles Street. Turn left (NE). Proceed two blocks and the hospital will

be located on the right side of the street.

See route map for further assistance. This route shall be driven and

verified prior to the initiation of site activities.

POLICE DEPARTMENT — (815) 987-5800

FIRE DEPARTMENT — Emergency Number: (815) 987-5800

General Dispatcher

Non-Emergency Number: (815) 987-5645

AMBULANCE — Metro Ambulance Inc.

(24 Hour) (X815) 877-7277

i or

Swenson Ambulance Service

(815) 877-4177
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SECTION 9.0 HEAT AND COLO STRESS

r

9.1 Introduction

Stress can contribute significantly to accidents or harm workers in other ways.

The term stress denotes the physical (gravity, mechanical force, heat. cold, pathogen.
injury) and psychological (fear, anxiety, cnses. joy) forces that are experienced by
individuals.

The body s response to stress occurs in three stages:

• Alarm reaction in which the body recognizes the stresaor and the pituitary-
adreno-cortical system responds by increasing me heart rate and blood su-
gar level, decreasing digestive activity and dilating the pupil*.

• Adaptive stage in which the body repairs effect of stimulation and the stress
symptoms disappear.

• exhaustion stage in which the body can no longer adapt to stress and indi-
vidual may develop emotional disturbances, and cardiovascular and renal
diseases.

The most common types of stress that affect REM II field personnel are heat stress
and cold stress. Current thinking is that heat and cotd stress may be the most serious
hazard to workers at wastes sites.

9.2 Heat Stress

Heat stress usually is a result of protective dotting decreasing natural body ventilation,
although it may occur at any MM work is being performed at elevated temperatures.

If the body's phyeteXogteel proessns fai to maintain a normal body temperature be-
cause- of excess** heat a number of physical reactions can occur ranging from mild
(sucft at fatigue. irrfttbtfty. anxiety, and decreased concentration, dexterity, or move-
mem) to fatal. Because heat streoa is one of me moat common and potentially serious
iNnatttt thai hararrloia watte titea. regular monitoring and other preventattve meas-
ures are vital

R6M II site workers must learn to recognize and treat the various forma of heat stress.

The beet approach is preventatlve heat stress management, in general:

• Have workers drink it ounces of water before beginning work, such as
in the morning or after lunch. Provide) dltposibla. 4 ounce cups, and water
that is maintained at SO - 60*F. Urge workers to drink 1 - 2 of these cups
water every 20-minutea. for a total of 1 -2 gallons per day. Provide a cool.
preferably air conditioned area for rest breaks. Discourage the use of alcohol
in non-working hours, and discourage the intake of coffee during working
hours. Monitor for signs of heat stress.

• Acclimate worX«rs to site work conditions by slowly increasing workloads,
ie.. do not begin site work activities with extremely demanding activities.
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Provide cooling devices to aid natural body ventilation. These devices, how-
ever, add weight, and their use should be balanced against worker effi-
ciency. An example of a cooling aid is long cotton underwear which acts as
a wick to help absorb moisture and protect the skin from direct contact with
heat-absorbing protective clothing.

Install mobile showers and/or hose-down facilities to reduce body tempera-
ture and cool protective clothing.

in hot weather, conduct field activities in the early morning or evening.

Ensure that adequate shelter is available to protect personnel against
heat, as well as cold. rain. snow. etc.. which can decrease physical effi-
ciency and increase the probability of both heat and cold stress, if possible.
set up the command post in the shade.

in hot weather, rotate shifts of workers wearing impervious clothing.

Qood hygienic standards mutt be maintained by frequent changes of
clothing and showering. Clothing should be permitted to dry during rest pe-
riods. Persons who notice skin problems should immediately consult medical
personnel.

9.3 Heat Stroke

Heat stroke is an acute and dangerous reaction to heat strata caused by a failure of
heat regulating mechanisms of the body • the individual's temperature control system
that causes sweating stops working correctly. Body temperature rises so high that brain
damage and death win result if the person it not cooled quickly.

• Symptoma: Mad. hot dry skin, although person may have bean sweating
earlier nautteu dizziness; confusion: extremely higti body temperature, rapid
respiratory and putea rait: unconadouanett or coma.

• Treatment; Cool the victim quickly, if the body temperature ia not brought
down fatt utftiionam brain damage or death wM retutt. Soak the victim in
ĵ ^̂ ^̂  fetM ̂  ea^ae) 4MB r̂ial ^^ •̂a^e^p AdaMafSrfs^Bh tfta^Bi tMwrtL* ^̂ B)OB> ^MM>J ^MAA^ *̂ A^ *M>M ̂  ^M ê̂ *̂ JMKcool out noi OBBJ wawer, sponge me oooy wnn coo water, or pour water on
the body to reduce me temperature to a safe lev* d02*F). Observe me
vleiton and obtain medical help. Do not give coffee, tat or alcoholic bever-

9.4 Heat Exhaustion

Heat exhaustion is a state of very definite weakneaa or exhaustion caused by the teas
of fluids from the body. This condition ia much teat dangerous than heat stroke, but it
nonetheless must be treated.

• Symptoma: Pate, dammy, motet skin, profuse perspiration and extreme
weakness. Body temperature is normal, puieo is weak and rapid, breathing ia
shallow. The person may have a headache, may vomit, and may be dizzy.

• Treatment: Remove the person to a cool, air conditioned place, loosen
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clothing, place in a head-low position, and provide bed rest. Consult physi-
cian, especially m severe cases. The normal thirst mechanism is not sensi-
tive enough to ensure body fluid replacement. Have patient drink i - 2 cups
water immediately, and every 20-minutes thereafter, until symptoms subside.
Total water consumption should be about 1 - 2 gallons per day.

9.5 Heat Cramps

H«at cramps are caused by perspiration that ia not balanced by adequate fluid intake.
Heat cramps are often the first sign of a condition that can lead to heat stroke.

• Symptoma: Acute painful spasms of voluntary muedee; e.g., abdomen and
extremities.

• Treatment: Remove victim to a cool area and loosen clothing. Have patient
drink 1 • 2 cups water immediately, and every 20-minutes thereafter, untN
symptoms subside. Total water consumption should bt 1 - 2 gallons per day.
Consult with physician.

9.1 Heat Rash

Heat rash is caused by continuous exposure to neat and humid air and aggravated by
chafing clothes. The condition decreases ability to tolerate heat

• Symptoma: Mild red rath, especially in areas of the body in contact with
protective gear.

• Treatment: Oacreaaa amount of ttma in protective gear, and provide powder
to help absorb motMure and dtcreatt chafing.

« Y UA^^ tBft^A^A MAAJaWMtW^ —-^ Maw l̂* ^»--—•—- Jala• •••••••.•/ ntitxV tviiTWti t»»*nmn••!! tWitji viuiei wyviw fVtKieiQBjniBjfvi

For strenuous field tdMUtt that art part of ongoing sNt work activities in hot wetthtr.
tht fqtjpjejlnflj prootdurtt thai bt utad to monttor tht body's phyfological rtapontt to
heat and to managt tht work cycle, even if workers art not wearing impervious doth*
ing. Tntot proceduret are to bt Instituted Mian tnt temperature excttdt 70p.

• Measure Heart Matt (HM). Heart ratt should be meatund by tht radial
pulse for 3d seconds at early at potette in tht ratting period. Tht HA at
tht beginning of the rest period should not exceed 110 btett/mmutt. If tht
MR is higher, tht next work period should bt shortened by 39%. what tht
length of me rest period stays tht same. If tht pmtt ratt stM exceeds 110
beau/minute at tht beginning of tht next ratt period, tht fotowing work cy-
cle should bt further shortened by 33%. Tht procedure it continued untM
me rate is maintained beiow 110 beats/minute.
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Measure Body Temperature. Body temperature should be measured orally
with a clinical thermometer as early as possible in the resting period. Oral
temperature (OT) at the beginning of the rest period should not exceed 99 6°
r. if it does, the next work period should be shortened by 33%. while the
length of the rest period stays the same, if the OT exceeds 99. 6° F at the
beginning of the next period, the following work cycle should be further
shortened by 33%. The procedure is continued until the body temperature is
maintained beiow 99.6 F

Manage Work/Meat Schedule. The following work/rest schedule shall be
used as a guideline:

Ad/v*fed Active Wont T/me fmin/hr)
ft) u$tng Lave/ AC Proiectrve (Sear

75 or lets SO
80 40
85 30
90 20
95 10
100 0

Calculate the adjusted temperature:

T (adjueted) « T (actual) + (13 x fraction sunshine)

Measure the air temperature with standard thermometer. Estimate fraction of sunshine
by judging what percent the sun is our 100% sunshine • no doud cover • 1.0: 50%
sunshine * 50% cloud cover » 0.5: 0% sunshine • fuf doud cover « 0.0).

Reduce or increase the work cycle according to tht guidelines under heart rate and
body temperature.

9.«COIS)

Persona working outdoors in tow temperatures, especially at or below freezing are sub-
ject to oatd autti Expoturt to extreme cold for a short time causes severe injury to
tht surfaot of tht body, or results in profound generalized cooling, causing death.
Artat of tht body which have high surface area-to-volume ratio such at flngtrs. toes,
and ears, art tht moat susceptible.

Protective clothing generally does not afford protection againet cold strata, in many
instances, it increases suacaptabiNty.

Two factors influence tht development of a cold injury: ambient temperature and the
velocity of the wind. Wind chw is used to deecnbe tht chitting effect of moving air in
combination with low temperature.

As a general rule, tht greatest incremental increase in wind ehtt occurs when a wind of
5 mph increases to 10 mph. Additionally, water conducts heat 240 times faster than air.
Thus, the body cools suddenly when chemical-p "lacflve equipment Is removed if the
clothing underneath is perspiration soaked.
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9.9 Frostbite

Local injury resulting from cold is included in the generic term frostbite. Frostbite of the
extremities can be categorized into:

• Frost nip or incipent frostbite ia characterized by sudden blanching or
whitening, of skin.

• Superficial frostbite is characterized by skin with a waxy or white appear-
ance and is firm to the touch, but tissue beneath is resilient.

• Deep frostbite is characterized by tissues that are cold. pale, and solid.

To administer first sid for frostbite: Take tht victim indoors and rewarm the areas
quicxry in water mat is between 39% and 41*C (10CT-109 F). Give a warm drink • not
coffee, tea or alcohol. The victim must not smoke. Keep tht frozen parts in warm water
or covered with warm clothes for 30 minutes, even though tht tissue wW bt very painful
as it thaws. Then elevate the injured area and protect it from injury. Oo not allow but*
tars to be broken, use sterile, soft, dry material to cover the injured areas. Keep victim
warm and get immediate medical care.

After thawing, the victim should try to move tht injured areas a little, but no more than
can be done alone, without help.

Note:

• Oo nor rub the frostbitten part (this may cause gangrene).

• Oo not utt ict. snow, gatoknt or anything cold on tht frostbitten area.

• Oo nof utt heat lamps or hot water bottJtt to rewarm the part

• Oo net place tht part nttr a hot stove.

9.10

S»atomx8 hypothtrmlt it caused by exposure to freezing or rapidly dropping tempera-
ture, lit symptoms are utuatfy exhibited in flvt stage*

• Shivering

• Apathy, listlasanesa. iieeplneas, and (aomatimea) rapid cooling of the body
to lees than'9e>F

• Unconsciousnasa. giasay start, slow putae. and slow respiratory ratt

• Freezing of the extremities

• Death

As a general rule field activities shaH^e curtailed If equivalent chin temperature (*F) as
defined in Exhibit 9-1 is below zero (0 F) unless the activity is of an emergency nature.
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EXHIBIT 9-1: Cooling Power On Exposed Flesh Expressed As An Equivalent
Temperature Under Cairn Conditions
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SECTION 6.0 RESPIRATORY PROTECTION PROGRAM

6.1 Introduction

This section describes the CDM Respiratory Protection Program. This program is struc-
tured to comply with applicable government and professional organizational guidelines
and standards. Specifically, the appropriate regional/subsidiary HSM is required to ensure
that the respiratory protection program is in compliance with the following for sites and
operations under his/her control:

• QSHA 29 CFR 1910.134. Respiratory Protection Standards

» ANSI 288.2 - 1980. Practices For Respiratory Protection. ANSI. 1430
Broadway, New York. New York. 10018

• NIOSH Respirator Decision Logic. National Institute for Occupational Safety
and Health (NIOSH)

Respirators shall be used only by authorized personnel, who are properly trained and
fitted for the specific respirator. Each person who is involved in Level A, B, or C activities,
or Level D activities in which an upgrade in level of protection is anticipated, must obtain
Respirator Clearance as explained in Section 6.2. Unauthorized use of a respirator consti-
tutes a violation of CDM health and safety policy and is subject to disciplinary action.

All respiratory protection equipment used carry the appropriate NIOSH approvals.. and
must be listed in the NIOSH Certified Equipment List. NIOSH DHHS (NIOSH) Publication
#87-102. October. 1986.

6.1.1 Respirator Protection Factor

For the purposes of this manual, the respirator Protection Factor (PF) is defined as:

PF = concentration outside mask
concentration inside mask

To determine protection factor needed (PFn):

PFn » ambient concentration expected
PEL or TLV. whichever is lower

Note that respirator cartridges and canisters have Maximum Use Concentrations (MUCs)
which must never be exceeded.

6.2 Obtaining Respirator Clearance

In order to obtain Respirator Clearance, personnel must:

• be fit tested for the specific respirator (Section 6.7).
• be trained in the use of respirators (Section 7.0). and
• have the proper medical clearance (Section 40).



Exhibit 6-1

OBTAINING RESPIRATOR CLEARANCE
COM Respiratory Protection Program

A. CONTACT the regional/subsidiary Health and Safety Manager (HSM) and
schedule a Respirator Fit Test with a CDM approved Respirator Fit Examiner. (See
Appendix B)

B. COMPLETE EMPLOYEE INFORMATION (Name. Social Security Number, Firm.
Firm Address and Telephone Number) on the Respirator Fit Test Worksheet (Exhibit
6-2). and SIGN the bottom of the worksheet.

C. BRING WORKSHEET TO THE TEST. The Examiner will complete and sign the
worksheet, and submit it to the HSM. The HSM will submit the worksheet to CDM
FPC so that the results can be entered into CDMHEALTH.

NOTE that Respirator Clearance is granted only after signed documentation from an
approved Respirator Fit Examiner is received at COM FPC.

c

ALSO NOTE that Respirator Clearance only does not permit CDM personnel to partici-
pate in site work activities. Personnel must also obtain Medical Clearance and Site/
Activity Clearance.

Respirator Fit Testing is routinely conducted during CDM Basic Health and Safety Training
(CDM 150.4).
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Refer to Exhibit 6-1. Medical clearance is required to qualify for training and fitting. A
listing of personnel who have been approved for respirator use and who have been fitted
will be maintained on the CDMHEALTH database.

A summary of all test results shall be maintained for as part of the individuals permanent
medical file. The Respirator Fit Test Worksheet (Exhibit 6-2). or equivalent, shall be used,
to document fit test results.

6.2.1 Facial Hair

CDM personnel and subcontractors are not permitted to have facial hair "(beards, side-
burns, etc.) that interferes with the sealing surface of a respirator. A "one day" growth of
facial hair is considered to interfere with respirator seal. Respirators cannot be used if
there is any hair between the skin and the respirator sealing surface.

6.3 Level C Respiratory Protection:.Air Purifying Respirators (APRs)

6.3.1 General

In most instances where the use of an APR is required for field activities, the full face MSA
Ultratwin chemical cartridge respirator equipped with GMC-H cartridges is used. Other
respirators and cartridges may be required for specific applications. The HSP must
specify the respirator and chemical cartridge to be used.

Other makes and models of respirator may be used with the approval of the appropriate
HSM if an individual cannot obtain an adequate face seal (pass a fit test) using the
Ultratwin. Other types may be used with the approval of the appropriate HSM if the HSP
specifies an alternate respirator, such as a half mask.

APRs can be used only in specific instances. In general:

• APRs should only be used when the chemical contaminants have been iden-
tified and quantitatively measured, and the proper cartridge specified. APRs
may be selected using ambient air monitoring as explained, in Sections 11.0
and 12.0. The HSM can be consulted regarding proper cartridge selection.

• APRs may nor be used in atmospheres containing less than 19.5% oxygen,
or in atmospheres exceeding the IDLH of any contaminant.

• APRs may nor be used in atmospheres that exceed the Maximum Use Level
(MUL) for the air purifying element (e.g. 1,000 for organic vapors).

• APRs may not be used when the Protection Factor is greater than the stan-
dard PF assigned to the type of facepiece. The standard PF for the Ultratwin
respirator is considered to be 50.

• APRs shall not be used in atmospheres containing toxic compounds with
poor warning properties, i. e. those that cannot be easily detected by odors
or irritations. For example, they should not be used to protect against methyl
chloride or hydrogen sulfide. The former is odorless and the latter, while
foul-smelling, paralyzes the olfactory nerve so quickly that odor detection is
unreliable. Appendix F lists warning properties of common chemicals.
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Exhibit 6-2

RESPIRATOR FIT TEST WORKSHEET
COM Respiratory Protection Program

NAME

SOCIAL SECURITY NUMBER_

FIRM/REGION,

Clean Shaven? YES NO Spectacle Kit Required? YES NO

Test Atmosphere: Isoamyl Acetate Irritant Smoke

Test Atmosphere Recognition: pass fail pass fail

Manufacturer/Model: MSAAJItratwin
pass fail pass fail

Size: S M L

Result: ACCEPTED REJECTED

Manufacturer/Model:
pass fail pass fail

Size:_

Result: ACCEPTED REJECTED

COMMENTS:

I (examiner) certify that the above named individual has been qualitatively fit tested in
accordance with the guidelines established by the CDM Health and Safety Assurance
Manual and that the above information reflects the results of the test.

EXAMINER'S
SIGNATURE DATE

EMPLOYEE'S
SIGNATURE DATE

•c . 7



Exhibit C-3

MSA ULTRATWIN INSPECTION AND CHECKOUT

1 Visually inspect the entire unit for any obvious damages, defects, or deteriorated
rubber.

2. Make sure that the facepiece harness is not damaged. The serrated portion of
the harness can fragment which will prevent proper face seal adjustment.

3. Inspect lens for damage and proper seal in facepiece.

4. Exhalation Valve - pull off plastic cover and check valve for debris or for tears in
the neoprene valve (which could cause leakage).

5. Inhalation Valves (two) - screw off cartridges and visually inspect neoprene valves
for tears. Make sure that the inhalation valves and cartridge receptacle gaskets
are in place.

6. Make sure a protective cover lens is attached to the lens.

7. Make sure the speaking diaphragm retainer ring is hand tight.

8. Make sure that you have the correct cartridge.

9. Don and perform negative pressure test.
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The steps to be followed for cleaning and disinfecting in the field are as follows:

• Respirator Disassembly Respirators are taken to a clean location where
the filters, cartridges or canisters are removed, damaged to prevent acciden-
tal reuse, and discarded

• Cleaning. In most instances, the cleaning and disinfecting solution provided
by the manufacturer is used, and is dissolved in water in an appropriate tub.
To prevent damaging the rubber and plastic in the respirator facepieces. the
cleaning water should not exceed 140°. but it should not be less than 100°F
to ensure adequate cleaning. Using gloves, the respirator is placed in the
tub and swirled for a few moments. A soft brush may be used to facilitate
cleaning.

• Rinsing. The cleaned and disinfected respirators are rinsed thoroughly in
water (140°F maximum) in a separate tub to remove all traces of detergent
and disinfectant, which can cause dermatitis.

• Drying. The respirators may be allowed to dry in room air on a clean sur-
face. They may also be hung from a horizontal wire, like drying clothes, but
care must be taken not to damage or distort the facepieces.

• Reassembly and Inspection. The clean, dry respirator facepieces should
be reassembled and inspected in an area separate from the disassembly
area to avoid contamination. Special emphasis should be given to inspecting
the respirators for detergent or soap residue left by inadequate rinsing. This
appears most often under the seat of the exhalation valve, and can cause
valve leakage or sticking.

6.4 Level B Respiratory Protection: Self-Contained Breathing Apparatus
(SCBAs) and Airline Respirators

6.4.1 General

SCBAs and airline respirators are used when APRs cannot provide sufficient protection
(See Section 6.3.1). Personnel who have not been trained in the proper use of these
devices must not use them.

In most field situations, an MSA 401/Ultralite positive pressure demand SCBA is used. It
provides approximately 30 minutes of breathing time: less under extreme exertion. For
longer periods of time, the standard MSA unit can be fitted with an airline attachment.
Use of an airline requires additional training as well as the standard basic respirator
training. Contact the appropriate HSM for guidance.

Other makes and models of SCBAs and airline respirators may be used if warranted.
However, in all cases, they shall be positive pressure demand units. The appropriate HSM
is required to specify the use of alternate brands in the HSP.

Refer to Sections 11.0 and 12.0 for a discussion on the criteria for determining when
SCBAs and airline respirators are to be used based on ambient air monitoring.
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Exhibit 6-4

MSA 401 / ULTRALITE SCBA INSPECTION & CHECKOUT

Monthly Inspection:

1. Check cylinder label for current hydrostatic test date.
2. Inspect cylinder for large dents or gouges.
3. Inspect cylinder gauge for damage.
4. Complete routine inspection.
5. Fill out the appropriate records with results and recommendations.

Routine Inspection: Perform immediately prior to donning or after cleaning.

1. Before proceeding, check that the:

• High-pressure hose connector is tight on cylinder fitting.
• By-pass valve is closed.
• Mainline valve is closed.
• Regulator outlet is not covered or obstructed.

2. Backpack and harness assembly:

• Visually inspect straps for wear, damage and completeness.
• Check wear and function of belt.
• Check backplate and cylinder holder for damage.

3. Cylinder and high pressure hose assembly:

• Check cylinder to assure that it is firmly attached to backplate.
• Open cylinder valve; listen or feel for leakage around packing and hose

connection.
• Check high pressure hose for damage or leaks.

(continued)
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Exhib i t 5-4

MSA 401 / ULTRALITE SCBA INSPECTION & CHECKOUT (continued)

4. Regulator:

Cover regulator outlet with palm of hand.
Open mainline valve.
Note stoppage of air flow after positive pressure builds.
Close mainline valve.
Remove hand from regulator outlet.
Open by-pass valve slowly to assure proper function.
Close by-pass valve.
Cover regulator outlet again with palm of hand.
Open mainline valve.
Note pressure reading on regulator gauge.
Close cylinder valve while keeping hand over regulator outlet.
Slowly remove hand from outlet and allow air to flow.
Note pressure when low-pressure warning alarm sounds;
it should be between 550 - 650 psi.
Remove hand from regulator outlet.
Close mainline valve.
Check regulator for leaks by blowing air into regulator for 5-10 seconds.
Draw air from outlet for 5-10 seconds. If a positive pressure or vacuum can-
not be maintained there is a leak. DO NOT USE SCBA.

5. Facepiece and corrugated breathing hose:

• Inspect hand harness and facepiece for damage, serrations, and deterio-
rated rubber.

• Inspect lens for damage and proper seal in facepiece. Inspect exhalation
valve for damage and dirt build-up.

• Stretch breathing hose and carefully inspect for holes and deterioration.
• Inspect connector for damage and presence of washer.
• Peform negative pressure test with facepiece donned.

6. Storage:

Refill cylinder to 2216 psi.
Close cylinder valve.
Tightly connect high pressure hose to cylinder.
Bleed pressure from high pressure hose by opening mainline valve.
Close by-pass valve.
Close mainline valve.
Fully extend all straps.
Store facepiece in a clean plastic bag for protection.
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6.6 Storage Of Respirators

OSHA requires that respirators be stored in a way that protects against:

• Dust
• Sunlight
• Heat
• Extreme cold
• Excessive moisture
• Damaging chemicals
• Mechanical damage

Damage and contamination of respirators may take place if they are stored in a trunk, on
a workbench, or in a tool cabinet or toolbox, among heavy tools, grease and din.

Store SCBAs in the cases and APRs in the plastic bags supplied by the manufacturer.

Respirators kept ready for non-routine or emergency use should be stored in a cabinet
with individual compartments.

Place freshly cleaned facepieces in tightly sealed plastic bags until use. Keep them in a
clean, dry location away from direct sunlight. Store them in a single layer with the face-
piece in an undistorted position to prevent the rubber or plastic from taking a permanently
distorted "set".

individual workers need to develop a respect for respirators, which will be an automatic
incentive to properly store them. Besides providing better assurance of adequate protec-
tion, this attitude will lower maintenance costs by decreasing damage.

6.7 Respirator Fit Testing

CDM personnel and subcontractors shall be fit tested for each specific type of respirator
they are expected to use. CDM personnel are required to be fit tested by CDM approved
fit test examiners. Appendix D lists approved CDM Respirator Fit Examiners.

The results of the fit test are recorded on the Respirator Fit Test Worksheet (Exhibit 6-2), or
an equivalent form. Respirator Clearance (Section 6.2) is reflected on the CDMHEALTH
database once the worksheet is received at CDM FPC. providing that the individuals have
the proper training (Section 7.0), and have appropriate Medical Clearance (Section 4.6).

6.7.1 Respirator Fit Test Protocol

The following Respirator Fit Test Protocol is adapted from OSHA 29 CFR 1910. The
Isoamyl Acetate (IAA) and Irritant Fume Procedures are described.

6-17
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Beards, sideburns, and other facial hair that interfere with the respirator s sealing surface
shall not be permitted during the fit test. Interfering facial hair must be removed prior to fit
testing, and prior to any use of a respirator in the field. As a general guide, a "one-day"
growth of beard is considered to interfere with proper respirator fit. The test shall not be
conducted if there is any hair growth between the skin and the facepiece sealing surface.

6.7.2 Equipment

• MSA Ventilation Smoke Tube Assembly. MSA Part No. 5607.

• MSA Ventilation Smoke Tubes. MSA Part No. 5645.

• North Respirator Fit Test Ampules (0.5 cc isoamyl acetate each). North Part
No. 7002.

• Three Miter glass jars with metal lids (e.g. Mason or Bel! jars).

• Odor-free water (e.g. distilled or spring water), at approximately 25°C.

• 100 cc graduated cylinder, or metric measuring cup.
^i

• Eyedropper.

• Mirror.

• Two fit test chambers similar to a clear 55 gal drum liner suspended inverted
over a 2 foot diameter frame, (the top of a plastic trash barrel works well).
The top of the chamber should be about 6 inches above the test subjects
head. The inside top center of each chamber shall have a small clip so that
the IAA ampules can be attached. One chamber is designated as the IAA
chamber, and the other as the irritant fume chamber.

• A selection of respirators equipped with combined organic vapor and acid
gas cartridges (MSA GMC-H or equivalent).

6.7.3 Isoamyl Acetate (IAA) Fit Test Procedure

6.7.3.1 IAA Odor Threshold Screening

The screening test shall be conducted in a room separate from the room used for actual
fit testing. The two rooms shall be well ventilated.

The Isoamyl Acetate (IAA) Stock Solution is prepared by adding two ampules (1 cc) of
isoamyl acetate to 800 cc of odor free water in a Miter jar and shaking for 30 seconds.
This solution shall be prepared new at least weekly.

The Odor Test Solution is prepared in a Miter jar by placing 0.4 cc of the IAA Stock
Solution into 500 cc of odor free water using a clean eyedropper. Shake for 30 seconds
and allow to stand for two to three minutes so that the IAA concentration above the liquid
may reach equilibrium. This solution may be used for only one day.

Test Blanks are prepared in two 1-liter jars by adding 500 cc of odor free water.

The Odor Test Solution and Test Blank jars shall be labeled 1 and 2 for jar identification.
If the labels are put on the lids they can be periodically peeled, dried off and switched to
maintain the integrity of the test.
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The following instructions shall be typed on a card and placed on the table in front of the
two test |ars (i.e. 1 and 2): *

The'purpose of this test is to determine if you can smell banana oil at a low
concentration. The three t>off/ps m front of you contain water. One of these
bottles a/so contains'a small amount of'banana oil. Be sure the covers are on
tight, then shake each bottle for rwo seconds. Unscrew the lid of each bottle,
one at a time, and sniff at the mouth of the bottle Tell (o the test conductor
which bottle contains banana oil

If the test subject is unable to correctly identify the jar containing the odor test solution,
the IAA Fit Test Procedure may not be used.

If the test subject correctly identifies the jar containing the odor test solution, the test
subject may proceed to respirator selection and fit testing.

6.7.3.2 Respirator Selection

The test subject shall be allowed to pick the most comfortable respirator from a selection
including respirators of various sizes, and. if applicable, different types from different
manufacturers.

The selection process shall be conducted in a room separate from the fit-test chamber to
prevent odor fatigue. Prior to the selection process, the test subject shall be shown how
to put on a respirator, how it should be positioned on the face, how to set strap tension
and how to determine a "comfortable" respirator. A mirror shall be available to assist the
subject in evaluating the fit and positioning of the respirator. This instruction may not
constitute the subject's formal training on respirator use.

The test subject should understand that he/she is being asked to select the respirator
which provides the most comfortable fit. Each respirator represents a different size and
shape and. if fit properly and used properly, will provide adequate protection to different
people.

The test subject holds each facepiece up to the face and eliminates those which obviously
do not give a comfortable fit.

The most comfortable mask is donned and worn at least five minutes to assess comfort.
All donning and adjustments of the facepiece shall be performed by the test subject
without assistance from the test conductor or other person. Assistance in assessing
comfort can be given by discussing the points below. If the test subject is not familiar with
using a particular respirator, the test subject shall be directed to don the mask several
times and to adjust the straps each time to become adept in setting proper tension on the
straps

Assessment of comfort shall include reviewing the following points with the test subject
and allowing the test subject adequate time to determine the comfort of the respirator:

• Positioning of mask on nose
• Room for eye protection
• Room to talk.
• Positioning mask on face and cheeks.
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The following criteria shall be used to help determine the adequacy of the respirator fit:

• Chin properly placed.
• Strap tension.
• Fit across nose bridge.
• Distance from nose to chin.
• Tendency to slip.
• Self-observation in mirror.

The test subject shall conduct the conventional negative and. if possible, positive-
pressure fit checks. Before conducting the negative or positive-pressure test the subject
shall be told to "seat" the mask by rapidly moving the head from side-to-side and up and
down, while taking a few deep breaths.

, /

The test subject is now ready for fit testing.

After passing the fit test, the test subject shall be questioned again regarding the comfort
of the respirator, if it has become uncomfortable, the respirator should be readjusted, or
another model of respirator tried, and the fit test repeated.

6.7.3.3 IAA Fit Test

Each respirator used for the fitting and fit testing shall be equipped with organic vapor
cartridges that offer protection against organic vapors (MSA GMC-H or equivalent). The
cartridges shall be changed at least weekly

After selecting, donnirg, and properly adjusting a respirator, the test subject shall wear it
to the fit testing room. This room shall be separate from the room used for odor threshold
screening and respirator selection, and shall be well ventilated, to prevent general room
contamination.

A copy of the Fit Test Exercises and. the Rainbow Passage (Exhibit 6-5) shall be taped to
the inside of the test chamber.

Three of the IAA ampules are broken and clipped to the top of the IAA chamber. They are
replaced every 30 minutes.

Each test subject shall wear the respirator for at least 10 minutes before starting the fit
test.

The subject enters the IAA chamber and performs the exercises described in Exhibit 6-4
for approximately five minutes.

if at any time during the test, the subject detects the banana-like odor of IAA. the test has
been failed. The subject shall quickly exit from the test chamber and leave the test area
to avoid olfactory fatigue.

if the test is failed, the subject shall return to the selection room and remove the respira-
tor, repeat the odor sensitivity test, select and put on another respirator, return to the test
chamber., and again begin the procedure described above. The process continues until a
respirator that fits well has been found. Should the odor sensitivity test be failed, the
subject shall wait about 5 minutes before retesting. Odor sensitivity will usually have
returned by this time.
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When a respirator is found that passes the test, the subject breaks the face seal and
takes a breath before exiting the chamber. This is to assure that the reason the test
subject is not smelling the IAA is the good fit of the respirator facepiece seal and not
olfactory fatigue.

if hair growth or apparel interfere with a satisfactory fit test, then they shall be altered or
removed so as to eliminate interference and allow a satisfactory fit test. If a satisfactory fit
test is still not attained, the test subject must try another brand of respirator. If the
employee cannot pass a fit test with any of the available respirators, then a positive-
pressure respirator such as powered air-purifying respirators, supplied air respirator, or
self-contained breathing apparatus must be assigned to the employee for use on site.

if a test subject experiences difficulty in breathing during the tests, she or he shall be
reexamined by a physician trained in respiratory diseases or pulmonary medicine to
determine whether the test subject can wear a respirator while performing her or his
duties.

6.7.4 Irritant Fume Fit Test Procedure

6.7.4.1 Respirator Selection

Respirators shall be selected as described in 6.7 3.2 above.

6.7.4.2 Irritant Fume Fit Test

Irritant smoke can be irritating to the eyes. Thus, the irritant fume fit test procedure is not
recommended for testing the fit of half masks, and should only be used to test the fit of
full face respirators.

The test subject shall be allowed to smell a weak concentration of the irritant smoke to
familiarize the subject with the characteristic odor.

The test subject shall properly don the respirator selected as above, and wear it for at
least 5 minutes before starting the fit test.

The test conductor shall review this protocol with the test subject before testing.

The test subject shall perform the conventional positive pressure and negative pressure fit
checks, if possible. Failure of either check shall be cause to select an alternate respirator.

The test subject enters the irritant fume test chamber. The person conducting the test
shall fill the test chamber with irritant smoke through a hole in the chamber at about face
level.

The test subject shall be instructed to do the exercises described in Exhibit 6-5 while
being challenged by the smoke. The exercises shall be performed for at least five
minutes.

The test subject shall indicate to the test conductor if the irritant smoke is detected, if
smoke is detected, the test conductor shall stop the test. In this case, the tested respira-
tor is rejected and another respirator shall be selected.
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If hair growth or apparel interfere with a satisfactory fit test, then they shall be altered or
removed so as to eliminate interference and allow a satisfactory fit test. If a satisfactory fit
test is still not attained, the test subject must try another brand of respirator. If an
employee cannot pass a fit test with any available respirator, then a positive-pressure
respirator such as a powered air-purifying respirator, a supplied air respirator, or a self-
contained breathing apparatus must be assigned to the employee for use on site.

If a test subject exhibits difficulty in breathing during the tests, she or she shall be
referred to a physician trained in respiratory diseases or pulmonary medicine to determine
whether the test subject can wear a respirator while performing her or his duties.

6.7.5 Repeat Of Fit Test

Because the sealing of the respirator may be affected, qualitative fit testing shall be
repeated when the test subject has a:

• Weight change of 20 pounds or more.

• Significant facial scarring in the area of the facepiece seal.

• Significant dental changes: i.e., multiple extractions without prothesis.
or acquiring dentures.

• Reconstructive or cosmetic surgery.

• Any other condition that may interfere with facepiece sealing.



Exhibit 6-5

FIT TEST EXERCISES AND RAINBOW PASSAGE

Fit Test Exercises

• Breathe normally.

• Breathe deeply. Be certain breaths are deep and regular.

• Turn head all the way from one side to the other. Inhale on each side. Be
certain movement is complete. Do not bump the respirator against the
shoulders.

• Nod head up-and-down. Inhale when head is in the full up position (looking
toward ceiling). Be certain motions are complete and made about every
second. Do not bump the respirator on the chest.

• Talk aloud and slowly by reading the Rainbow Passage.

• Jog in place.

• Breathe normally.

Rainbow Passage

When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow.
The rainbow is a division of white light into many beautiful colors. These take the shape of
a long round arch, with its path high above, and its two ends apparently beyond the
horizon. There is according to legend, a boiling pot of gold at one end. People look, but
no one ever finds it. When a man looks for something beyond reach, his friends say he is
looking for the pot of gold at the end of the rainbow.
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3.0 PROJECT DESCRIPTION

The Remedial Investigation portion of the Operable Unit is designed to

gather specific information necessary to determine if the site presents a
hazard to human health, welfare or the environment and to evaluate feasible

remedial alternatives and/or the need for additional studies.

3.1 STUDY AREA BACKGROUND

The area of concern is located near Southeast Rockford in Winnebago County,

and consists of approximately 2 to 3 square miles in Sections 1, 2, and 3,

T43N, RlE and Section 6, T43N, R2E. The study area is bounded by Harrison
Avenue to the north, Sandy Hollow to the south, the north-south center line

of Section 6 to the east, and the Rock River to the west. The study area

is shown in Figure 3-1.

The study area is predominantly an urban residential area that includes

scattered retail and commercial operations. A small industrial park is

located near the eastern boundary of the study area in the vicinity of

Laude Drive. The study area is predominantly flat-lying and slopes gently
westward toward the Rock River, but locally contains low-relief hilly

areas. Maximum topographic relief across the study area is approximately

120 feet. A small concrete-lined drainage ditch runs across the study area

and discharges to the Rock River at the southwestern corner of the study

area. A review of 117 Illinois Department of Public Health (IDPH) well

construction reports indicated that the majority of the residential wells

in the study area are screened in the 40-foot to 70-foot depth range in a

sand and gravel aquifer. Although deeper residential wells are common in
the study area, no systematic distribution of the deeper wells is evident.

The well construction reports reviewed were generally incomplete regarding

stratigraphy and well construction information. The Southeast Rockford
Phase I Remedial Investigation is currently in the planning stage and is
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designed to address area hydrogeologic information that is not addressed in

this study. Information on well construction of the wells sampled will be

gathered as part of this Operable Unit residential well sampling.

' i

A summary of the existing geologic information, site history, and previous

investigations is provided in Section 2.0 of the Work Plan. Appendix A of

this QAPP contains a summary of the most recent (1988 and 1989) existing

analytical data from previous sampling events. Based on the existing data,

the following volatile organic compounds (VOCs) and metals have been

targeted as contaminants of concern:

Trichloroethylene (TCE)

1,1,1-Trichloroethane (1,1,1-TCA)

Cis-1, 2-Dichloroethylene (Cis-1, 2-DCE)

Trans-1, 2-Dichloroethylene (Trans-1, 2-DCE)

1,1-Dichloroethylene (1,1-DCE)

Tetrachloroethylene (PCE)

1,1-Dichloroethane (1,1-DCA)

1,2-Dichloroethane (1,2-DCA)

Vinyl Chloride

Lead

Cadmium

Chromium

Arsenic

Of the contaminants listed above, Safe Drinking Water Act Maximum

Contaminant Levels (MCLs) exist for the metals and TCE, 1,1,1-TCA, 1,1-DCE

and 1,2-DCA. MCLs have been proposed for cis-1, 2-DCE and PCE. Twelve of

the above contaminants have been addressed in the Proposed Illinois

Groundwater Quality Standards, the exception being 1,1-DCA. These

compounds (except vinyl chloride) have been detected in the Southeast
Rockford area and some have been found consistently at or above 50% of the
MCL. ,

16813/19



Southeast Rockford
QAPP
Section: 3
Revision: 3
Date: June 1990

: Page: 4 of 9

Most of these chemicals are products of each other through microbial

degradation by sequential dehalogenation. TCE is an end product of PCE,
cis-1,2-DCE is a degradation product of PCE, TCE, and 1,1,1-TCA; and
1,1-DCE is a final product of 1,1,1-TCA. (See Data Summary in Appendix A

for further information.) Because these compounds are found at the site
and are degradation products of one another, they can be used to help
determine the source of contamination and are useful in providing insight

into the fate and transport of the contamination. The VOCs that will be
analyzed in the Operable Unit are those previously listed. Vinyl chloride
is included because it is a possible degradation product, along with some '
of the other contaminants of concern.

The approximate area affected by the plume of VOC-contaminated groundwater
based on the 1989 USEPA/TAT data, is shown with a plume concentration for

I
TCE in Figure 3-2. Although the VOC plume contains other components in
addition to TCE, TCE has been chosen as an indicator parameter to
illustrate the general distribution of VOC-contaminated groundwater at the
site. Review of USEPA/TAT data indicates that the other VOC contaminants
in the study area have the same general distribution as the TCE plume shown
in Figure 3-2.

Metals have been analyzed in only a limited number of samples in the
Southeast Rockford Operable Unit study area (Data Summary, Appendix A).
Chromium was detected during a 1984 investigation of illegal disposal
activities in a well located near a metal plating company. Cadmium,
arsenic and lead were detected during an IEPA routine sampling event in
1988 near Barrett's Mobile Home Park at Harrison and Marshall. Due to the
fact that metals (primarily those listed) have been detected in all
previous samples that were analyzed for metals, all of the samples
collected from the study area will be analyzed for cadmium, chromium, lead
and arsenic at Drinking Water Detection Limits.
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3.2 PROJECT OBJECTIVES AND DATA USAGE

The overall objective of this Operable Unit investigation is to determine

which residences and industries outside the Removal Action area are

affected or potentially affected by the groundwater contaminant plume and
to develop and evaluate a cost-effective alternative for providing potable

water to affected residents in a timely manner. In order to achieve this

objective CDM will conduct residential, municipal and industrial well

sampling. The data obtained from this sampling will be used in conjunction

with existing USEPA/TAT and IDPH data to identify those residential and

industrial wells in the study area that are contaminated at levels between^

the MCLs and method detection limits for the contaminants of concern.

In order to maximize data coverage, CDM's sample locations are concentrated

outside of the known VOC plume area as defined by existing 1988 and 1989

data (areas that were not sampled during previous studies). Because there

is very little existing metals data for the study area, no metals plume

definition is possible at this time. Therefore, all samples collected will

also be analyzed for the list of target metals previously discussed.

All sampling for this project will be from residential, industrial or

municipal wells to evaluate the need for and extent of alternate water

supply alternatives. The analytical data produced will be used for risk

assessment and development, evaluation and design of alternatives. In

order to allow for comparison of the data with applicable regulatory

requirements (Safe Drinking Water Act Maximum Contaminant Levels) and human

health criteria, Data Quality Objectives (DQO) Level V, Special Analytical

Services Analyses are necessary for both metals and volatile organics to

achieve detection limits that will allow for these comparisons. The

Special Analytical Services requests for these analyses are contained in
Appendix B.
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3.3 SCHEDULE

The anticipated schedule for key activities in this Operable Unit is shown
in Figure 3-3. Samples will be collected over a period of two weeks.

3.4 SAMPLING NETWORK
/

The scope of sampling for this Operable Unit includes the collection and
analysis of 144 residential well samples, 10 industrial well samples and

one municipal well sample for target metals and target volatile organics.
Seventeen field duplicate samples and seventeen field blank samples will

also be collected and analyzed for target metals and target volatile
organics. One volatile organic trip blank will be shipped with each cooler
of volatile organics. It is estimated that 15 trip blanks will be

collected.

Table 3-1 is a summary of the sampling and analysis network and specifies
the parameters to be measured, the number of samples to be collected, and
the level of QC effort for each sample type.

All sampling and testing will conform to guidelines set forth in the User's
Guide to the EPA Contract Laboratory Program. Sections 6 through 9 of the
QAPP and Section 3 of the Sampling and Analysis Plan discuss the specific

sampling and analytical procedures to be followed for this project.
Section 2 of the Sampling and Analysis Plan describes sample locations and
rationale.
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FIGURE 3-3

SCHEDULE OF OPERABLE UNIT ACTIVITIES
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TABLE 3-1

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

QA Samples

Residential -
Wells

Municipal
Supply
Well-

Industri al
Wells

Investigati ve
Samples

Field
Duplicate

Field
Blank

Sample Matrix Field Parameters Laboratory Parameters No. Freq Total No. Freg Total No. Freq Total

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

SAS for volatile1/
organics from CLP

SAS for metals1/
from CLP

SAS for volatile I/
organics from CLP

SAS for metals1/
from CLP

SAS for volatile I/
organics from CLP

SAS for metals1/
from CLP

144

144

1

1

10

10

1 144

1 144

1 1

1 1

I 10

1 10

15

15

1

1

1

1

1 15

1 15

1 1

1 1

1 1

1 1

15

15

1

1

1

1

Matrix

Total

15

15

1

1

1

1

174

174

3.

3

12

12

A trip blank w i l l be included with each shipment of volatile organic samples. An estimated 15 trip blanks will be required.

One sample out of every 20 (or portion thereof) will be collected as a matrix spike duplicate sample.

CLP SAS v o l a t i l e parameters are listed in Table 5-1 of the QAPP and in the SAS Request.

2CLP SAS metal parameters are listed in Table 5-2 of the QAPP and in the SAS Request.
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Camp Dresser and McKee Inc. (CDM), as prime contractor, has overall

responsibility for all phases of the Operable Unit and will therefore

oversee the field investigations, prepare the Technical Memorandum and

conduct a Feasibility Study. CDM will also provide QA/QC for all

delive rabies and provide for their issuance.

4.1 PROJECT ORGANIZATION

The project organization structure, Figure 4-1 shows the staff designa-

tions, assignments and lines of communication for the Operable Unit.

4.2 IEPA PERSONNEL

4.2.1 PROJECT MANAGER

The Project Manager, Mr. David Dollins, is responsible for overall manage-

ment and coordination of technical and fiscal aspects of the Operable Unit.

Mr. Dollins will serve as the IEPA contact for the USEPA Region 5 Project

Manager.

4.2.2 ATTORNEY

The Attorney, Mr. Paul Jagiello, is responsible for the legal aspects of

the Operable Unit including site access and other legal issues that may

arise.

4.2.3 QUALITY ASSURANCE OFFICER

The Quality Assurance Section Project Officer, Mr. Jim Shaw, is responsible
for the QAPP technical review. Mr. Shaw is available for consultation on
various QA/QC issues.
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4.2.4 HEALTH AND SAFETY OFFICER

The Health and Safety Officer, Ms. Jeri Long, is responsible for the review

of the Health and Safety Plan.

4.3 USEPA PERSONNEL

4.3.1 STATE PROJECT OFFICER

The USEPA State Project Officer, Ms. Karen Yeates, is responsible for

federal oversight of state-lead activities for the state of Illinois.

4.3.2 REMEDIAL PROJECT MANAGER

The USEPA Region 5 Remedial Project Manager, Ms. Karen Vendl, is

responsible for oversight of the entire Operable Unit at Southeast

Rockford.

4.3.3 QUALITY ASSURANCE SECTION

The USEPA Region 5 Quality Assurance Section (MQAB/ESD) is responsible for

review and approval of the QAPP.

4.3.4 LABORATORY TESTING ASSIGNMENTS

Liquid samples from residential, industrial and municipal wells will be

analyzed by the laboratory described below:

\
o USEPA Contract Laboratory Program (CLP) will analyze water samples

at drinking water levels as part of the Special Analytical

Services (SAS) package.
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4.3.5 LABORATORY QA/QC RESPONSIBILITIES

A

o Contract Laboratory Program (CLP) Special Analytical Services

(SAS)
/

- Requests initiated by CDM Project Organization;

- Requests coordinated through USEPA Region V Environmental

Services Division or USEPA Region V Remedial Response Branch

of USEPA Remedial Project Manager (RPM);

- Review of SAS specifications - USEPA Region V QA Office and

CRL; and
- Final data review will be performed by Paul Patel and Bob Hank

of CDM.

4.3.6 REGIONAL SAMPLE CONTROL COORDINATOR

The USEPA Region 5 Regional Sample Control Coordinator (RSCC) will be the

contact point for the scheduling of CLP, SAS analyses. The RSCC will be

responsible for training the CDM Field Team Leader in the use of the USEPA

CLP and its associated paperwork.

4.4 CONTRACTOR PERSONNEL

CDM, as contractor to IEPA, will analyze the data generated by the Operable
Unit field activities. CDM will be responsible for completion of tasks

specified in the Statement of Work which includes the preparation of the

Operable Unit Technical Memorandum.

4.4.1 PROJECT MANAGER

The Project Manager is responsible for day-to-day management and
coordination of the contractor staff. This duty includes, but is not
limited to, ensuring that all contractor and subcontractor staff understand
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and comply with the QA/QC program. The Project Manager is responsible for

the Work Plan and review of data generated from field measurements and

activities. The Project Manager will also be responsible for preparing the

Operable Unit reports.

4.4.2 PROJECT QUALITY ASSURANCE MANAGER

The CDM Quality Assurance Manager is responsible for providing specific QA

support to the Project Manager and coordinates QA technical operations

among task teams performing duties that are assigned to CDM during this

Operable Unit.
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective is to develop and implement procedures for field

sampling, chain-of-custody, laboratory analysis, and reporting that will

provide legally defensible results in a court of law. Specific procedures

to be used for sampling, chain-of-custody, calibration, laboratory

analysis, reporting, internal quality control, audits, preventive

maintenance, and corrective actions are described in other sections of this

QAPP. This section defines the goals for level of QA effort; accuracy,

precision, and sensitivity of analyses; and completeness, representa-

tiveness, and comparability of measurement data from all analytical

laboratories. (Refer to the glossary for definitions of these terms,

Section 16.0.) Quality assurance objectives for field measurements also

are also discussed.

5.1 REGULATORY AND LEGAL REQUIREMENTS

The data obtained from analysis of the residential, public and industrial

wells will be compared to the National Primary Drinking Water Standards

(NPDWS). The method detection limits specified in the Special Analytical

Services Requests (Appendix B) from the CLP are sufficiently low to allow

this comparison for the compounds of concern. The required detection

limits for the target volatile organic and metals analysis are presented in

Section 5.3.

5.2 LEVEL OF QUALITY CONTROL

Replicate samples, field blanks, and trip blanks consisting of distilled,

deionized water will be submitted to the analytical laboratories to provide

the means to assess the quality of data resulting from the field sampling

program. Duplicate samples will be analyzed to check for sampling

reproducibility. Generally, field precision control limits are 30% RPD for

water samples. If this is exceeded, the field sampling techniques will be'
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reviewed to determine possible causes of the discrepancy. Sample data will
not be rejected on the basis of field duplicate discrepancies. Blank
samples will be analyzed to check for procedural contamination and/or
ambient conditions at the site that may cause sample contamination. The
general level of this QC effort will be one field duplicate and one field

blank sample per group of 10 or fewer investigative samples, one matrix
spike/matrix spike duplicate (MS/MSD) sample per group of 20 or fewer

investigative samples, plus 1 trip blank sample per shipping cooler of VOA

samples. Extra volume will be necessary for liquid organic samples
targeted for MS/MSD analysis: triple the normal volume for VOA analysis.
No extra volume is required for metals.

The specific level of field QC effort for the Southeast Rockford Operable
Unit is described in Section 5.0 of the Sampling and Analysis Plan (SAP)
and is summarized by sample matrix and parameter in Table 3-1 in Subsection

3.4 of this QAPP.

The residential, municipal and industrial well water samples collected at
the site will be analyzed using the USEPA CLP. The level of laboratory QC
effort for SAS analysis provided by the CLP is specified on the SAS request

forms (Appendix B) for organic and inorganic analyses.

The QC level of effort for the field measurement of pH consists of pre-
measurement calibration and a post-measurement verification using two
standard reference solutions as outlined in Appendix C. QC effort for
field conductivity measurements will include daily calibration of the
instrument using standard solutions of known conductivity as outlined in
Appendix C.

5.3 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSIS

The fundamental QA objective with respect to accuracy, precision, and

sensitivity (see Glossary of Terms for definitions, Section 17.0 of

laboratory analytical data is to achieve the QC acceptance criteria of the

analytical protocols. The accuracy and precision requirements for SAS from
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the CLP are specified in the SAS request forms (Appendix B). The sensi-

tivities required for SAS CLP analysis are given for each compound in the

SAS request forms and are provided in Table 5-1 for VOCs and in Table 5-2

for inorganic analysis.

The accuracy of field measurements of pH will be assessed through

pre-measured calibrations and post-measurements which must each be within

+0.01 pH units of the known standard buffer solution values. Precision

.will be assessed through replicate measures. (The electrode will be

withdrawn, rinsed with deionized water, and re-immersed between each

replicate. The calibration and verification will be done before the first

replicate and after the last.) The instrument used will be capable of

providing measurements to 0.01 standard unit. Accuracy of the conductivity

meter will be assessed by a daily check of a standard solution. For field

measurements of temperature, the accuracy of the thermometer will be

checked in a water/ice slurry once, at the beginning of field activities.

Calibration of field equipment will be performed in accordance with the

calibration and maintenance procedures outlined in Appendix C.

5.4 COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

It is expected that the CLP will provide data meeting QC acceptance

criteria for 95 percent or more of all samples tested. The CLP laboratory

should provide data that are complete and valid. (For definition of

completeness, representativeness and comparability see Glossary of Terms,
Section 17.0.)

The sampling network was designed to provide data representative of site

conditions. During development of this network, consideration was given to

past waste disposal practices, existing analytical data, physical setting

and processes. The extent to which existing and planned analytical data
will be comparable depends on the similarity of sampling and analytical
methods. The procedures used to obtain the planned analytical data, as
documented in this QAPP, are expected to provide comparable data. These
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COMPOUND

Trichloroethylene

1,1,1 Trichloroethane

1,1-Dichloroethylene

Te t rachlo roe thylene

1,2-Dichloroethane

1,1-Dichloroethane

Vinyl Chloride

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

METHOD DETECTION LIMIT (ug/1)

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50 ,
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TABLE 5-2

INSTRUMENT DETECTION LIMIT

INSTRUMENT DETECTION
COMPOUND ^ . LIMIT ug/1

GFAA ICP

Metal

1. Arsenic 2

2. Cadmium 0.5

3. Chromium 10

4. Lead 2

16813/54



Southeast Rockford
QAPP
Section: 5
Revision: 3
Date: June 1990
Page: 6 of 7

new analytical data, however, may not be directly comparable to existing

data because of differences in procedures and QA objectives.

5.5 FIELD MEASUREMENTS

Measurement data will be generated in many field activities that are

incidental to collecting samples for analytical testing or unrelated to

sampling. These activities include, but are not limited to, the following:

o Documenting time and weather conditions;

o Locating and determining the elevation of sampling stations;

o Determining pH and temperature of water supply;

o Determining depths in a borehole or well; and

o Verifying well development and pre-sampling purge volumes.

The general QC objective for such measurement data is to obtain reproduc-

ible and comparable measurements to a degree of accuracy consistent with

the intended use of the data through the documented use of standardized

procedures. The procedures for performing these activities and the

standardized formats for documenting them are presented in the SAP.

The precision and accuracy of pH and conductivity measurement will be

assessed in the field prior to analysis. The calibration of field

instruments will be conducted at the beginning of the day prior to their

use. The calibration of the pH meter (Appendix C) will be performed by

taking two measurements on each of two standard buffer solutions of pH 4

and pH 7. The accuracy will be determined by the difference in replicate
samples of the standard pH buffer solutions. These measurements should be
within +0.1 pH units from the value of the standard solutions. Replicate
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analysis will be completed on all three standards and the difference

between the replicates will be within +0.1 standard pH units of the known

value of the standard buffer solution. The precision will be less than or

equal to 0.1 difference between the two measurements on each pH standard

buffer solution. If the pH meter fails to calibrate properly, a different
pH meter will be calibrated and used.

The calibration measurements made for the specific conductance will be used
to assess the accuracy and precision. The calibration of the instrument
will be made by making two measurements on a standard. The accuracy will

be within 10 percent of the standard value and precision will be less than

or equal to 15 percent of the difference between the two replicate

measurements of the standard. If the measurements are not within + 10
percent of the standard or are not reproducible within + 15 percent, the
instrument will be returned to the manufacturer for maintenance and
calibration.

The level of QC for the thermometer will consist of a calibration check

using an ice/water slurry once at the beginning of field activities. The

thermometer must read within + 1°C of 0°C. If the thermometer is out of
calibration, it will be replaced.
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6.0 SAMPLING PROCEDURES

Procedures to sample municipal, industrial and residential drinking water

wells are described in the SAP. Also included are descriptions of sampling

containers, sample preservation techniques, procedures for sample bottle

and sampler decontamination, sample documentation, packaging and shipping.

The sample containers will be four 40 ml VOA vials. They will be preserved

by cooling with ice to 4° C. The containers will be filled completely and

have no air space or bubbles. The maximum allowable holding time is 5

days. The sample container required for metals is one 1-liter high density

polyethylene bottles (unfiltered) for a water matrix. Bottles will be

filled to the shoulder and preserved with 5-ml 1:1 HN03 to pH<2. The

maximum holding time is 6 months for the metals of concern.

The Southeast Rockford Operable Unit will use the IEPA Sample Bottle

Program. Sample containers will be prepared as specified in the IEPA

Exhibit A, Scope of Work for FY90, Sample Bottle Supply Service (Appendix

D). The IEPA sample bottle contractors' quality control data generated for

the lots used in this project will be available upon request. This data

may be obtained from the contractor through the IEPA Project Manager.
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7.0 SAMPLE CUSTODY

7.1 INTRODUCTION

It is USEPA and Region V policy to follow the USEPA Region V sample custody

or chain-of-custody protocols as described in "NEIC Policies and

Procedures", EPA-330/9-78-001-R, revised May 1986. This Custody is in

three parts: sample collection, laboratory, and final evidence files.

Final evidence files, including all originals of laboratory reports and

purge files, are maintained under document control in a secure area.

A sample or evidence file is under your custody if the documents:

o are in your possession;

o are in your view, after being placed in your possession;

o were in your possession and you placed them in a secured location;

or

o are in a designated secure area.

7.2 FIELD-SPECIFIC CUSTODY PROCEDURES

The sample packaging and shipment procedures summarized below will ensure

that the samples will arrive at the laboratory with the chain-of-custody
intact.

Field procedures are as follows:

(a) The field sampler will be personally responsible for the care and
custody of the samples until they are transferred or properly

dispatched. As few people as possible should handle the samples.
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(b) All bottles will be tagged with sample numbers and locations. If

applicable, the Sample Management Office (SMO) number and stickers

will be affixed.

(c) Sample tags will be completed for each sample using waterproof ink

unless prohibited by weather conditions. If prohibited, a logbook

notation would note that a pencil was used to fill out the sample

tag because the ballpoint would not function in freezing weather.

(d) The contractor's site manager will review all field activities to

determine whether proper custody procedures were followed during

the field work and decide if additional samples are required. He

or she should notify the Project Manager of any breach or

irregularity in chain-of-custody procedures.

Transfer of custody and shipment procedures are as follows:

(a) Samples will be accompanied by an accurately completed

chain-of-custody form. The sample numbers and locations will be

listed on the chain-of-custody form. When transferring the

possession of samples, the individuals relinquishing and receiving

will sign, date, and note the time on the record. This record

documents transfer of custody of samples from the sampler to

another person, to a mobile laboratory, to the permanent

laboratory, or to/from a secure storage area.

(b) Samples will be properly packaged for shipment and dispatched to

the appropriate laboratory for analysis, with a separate signed

custody record enclosed in each sample box or cooler. Shipping

containers will be locked and secured with strapping tape and EPA

custody seals for shipment to the laboratory. The preferred

procedure includes use of a custody seal attached to the front
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right and back left of the cooler. The custody seals are covered

with clear plastic tape. The cooler is strapped shut with

strapping tape in at least two locations.

(c) Whenever samples are split with a source or government agency, a

separate sample receipt will be 'prepared for those samples and

marked to indicate with whom the samples are being split. The

person relinquishing the samples to the facility or agency should

request the representative's signature acknowledging sample

receipt. If the representative is unavilable or refuses, this

should be noted in the "received by" space.

(d) All shipments will be accompanied by the chain-of-custody record

identifying the contents. The original record will accompany the

shipment; the pink and yellow copies will be retained by the

sampler for return to the sampling office.

(e) If the samples are sent by common carrier, a bill of lading should

be used. Receipts of bills of lading will be retained as part of

the permanent documentation. If sent by mail, the package will be

registered with return receipt requested. Commercial carriers are

not required to sign off on the custody form as long as the

custody forms are sealed inside the sample cooler and the custody

seals remain intact.

7.3 LABORATORY CUSTODY PROCEDURES

The chain-of-custody procedures for CLP are described in the Statement of

Works (SOWs) for Routine Analytical Services (RAS). This same custody

procedure applies to Special Analytical Services (SAS). These custody

procedures along with the holding time requirements for CLP'samples are
described in the appropriate SOW documents.
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7.4 FINAL EVIDENCE FILES CUSTODY PROCEDURES

The final evidence files from the CLP Laboratory are maintained by the

Region V CRL Laboratory Support Team Data Coordinator.

The contractor will maintain the site files along with all relevant

records, reports, logs, field notebooks, pictures, subcontractor reports

and the data and data reviews of the CLP generated laboratory data in a

limited access area and under custody of the contractor's Site Manager.
/

The final evidence file will include, but not be limited to:

Project Plans
Field Data Records

Logbooks
Sample Tags

Chain-of-Custody Records
Sample Tracking Records
Analytical Logbook Pages
Bench Sheets

Instrument Readout Records

Computer Printouts

Graphs
Calculations
Raw Data Summaries

Data/Purge Files
Correspondence
Data Validation Files and Reports

Report Notes
Miscellaneous-Photos, Maps, Drawings,

etc.

Final Report

Upon completion of the project, the evidence files, in their entirety, will
be turned over to IEPA for archiving.
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8.0 CALIBRATION PROCEDURES AND FREQUENCIES

As an activity that affects data quality, instrument calibration must be
performed in accordance with formal written procedures. The instrument
must be calibrated and maintained by trained personnel to operate within
manufacturer's specifications. Field instruments will be calibrated prior
to any measurements taken in the field. Field instruments will be
recalibrated if found to be necessary during routine QC checks. Subsection
14.2.2 discusses calibration of field instruments. The calibration
procedures for laboratory analytical equipment will be maintained within
the criteria established in the appropriate SAS Client Request Forms
provided in Appendix B as discussed in Subsection 14.1.2.
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9.0 ANALYTICAL PROCEDURES

For the Southeast Rockford Operable Unit study, the analytical procedures
for CLP Laboratory are discussed in Subsection 14.1.1 of the QAPP.
Analytical procedures for field analytical equipment are discussed in the
SAP and in Subsection 14.2.1 of the QAPP.
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10.0 INTERNAL QUALITY CONTROL CHECKS

Internal quality control checks for field instruments are discussed in

Subsection 14.2.3. If any field instrument fails the QC checks for

calibration it will be recalibrated, repaired, or replaced, whichever is

necessary. Quality control checks for laboratory instrumentation are

discussed in Subsection 14.1.3 and detailed in the SAS Client Request Forms

provided in Appendix B.
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11.0 DATA REDUCTION, VALIDATION AND REPORTING

Data reduction, validation and reporting will be performed in accordance

with the general requirements of the USEPA CLP. Specific data reduction,

validation and reporting requirements for the Southeast Rockford Operable
Unit Technical Memorandum will be discussed in Section 14.
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12.0 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits may be conducted for activities performed by

any entity performing services on this project, including CLP laboratories,

CRL and field team activities.

Performance and systems audits of field activities may be performed

periodically by the CDM QC Manager in accordance with CDM audit procedures,

the USEPA Region V Environmental Services Division or the IEPA Project

Manager. Audits will be performed to evaluate sampling activities

including sample ID, chain-of-custody, field documentation and sampling

procedures. The results of the field audits will be reported as part of

the Quality Assurance Reports to management.

The performance and systems audits for analytical and field data are

described in Section 14.
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13.0 PREVENTIVE MAINTENANCE

Preventive maintenance for field instruments and laboratory analytical

equipment is discussed in Section 14 of this QAPP.
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14.0 ANALYTICAL SERVICES

General programmatic requirements for analytical procedures are established

in the CDM Quality Assurance Program Manual. This program establishes the

need for formally documented procedures which require:

o The use of CLP laboratories and analytical procedures for all

enforcement, litigation, and evidentiary data,

and

o The specification of analytical procedures for all analytical

field procedures and non-CLP generated data.

14.1 SPECIAL ANALYTICAL SERVICES

14.1.1 LABORATORY PROCEDURES

The analytical procedures to be used for performing the SAS analyses are

described in the SAS requests in Appendix B. Also specified in the SAS

requests are calibration procedures, frequency of calibration and the

internal quality control checks required for each analysis. The SAS

specifications also include the types of audits required (sample spikes,

surrogate spikes, reference samples, control blanks), the frequency of each

audit, the compounds to be used for sample spikes and surrogate spikes, and

the quality control acceptance criteria for these audits.

14.1.2 CALIBRATION PROCEDURES AND FREQUENCY

The calibration procedures for laboratories participating in the CLP are
specified under the program and will insure proper calibration of

instruments used to analyze samples shipped to those laboratories. The
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specific calibration procedures for the SAS methods to be used for this

project are specified in the SAS requests in Appendix .B.

14.1.3 INTERNAL QUALITY CONTROL CHECKS

There are two types of quality assurance mechanisms used by the CLP to
ensure the production of analytical data of known and documented usable

quality: analytical method quality control (QC), and program quality

assurance (QA). The internal quality control procedures for routine
analytical services from CLP are specified in the SOWs for organic
(SOW-2/88) and inorganic (SOW-7/88) analyses. These specifications include

the types of audits required (sample spikes, surrogate spikes, reference
samples, controls, blanks), the frequency of each audit, the compounds to

be used for sample spikes and surrogate spikes, and the quality control

acceptance criteria for these audits.

For this project, the specific internal quality control checks as modified

from those specified in the SOWs are described in the SAS requests in
Appendix B.

14.1.4 SAMPLE CUSTODY PROCEDURES

Laboratories that are in the CLP as well as non-CLP laboratories authorized
to do SAS analyses will follow the sample custody procedures specified in

the CLP SOW 2/88 for organic analysis and SOW 7/88 for inorganics.

14.1.5 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits are used to evaluate laboratory performance.

These audits consist of random data audits, continuous trend analysis of

laboratory quality control data and quarterly analysis of performance
evaluation (PE) samples. Systems audits are performed to verify continuity

of personnel, instrumentation and quality control requirements contained in

the SOW. For CLP laboratories performing SAS analyses, systems audits are
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performed by USEPA Region V Central Regional Laboratory and consist of
annual on-site inspections. In addition to these audits, additional
performance audits may be requested in the SAS requests for specific

analyses.

For laboratories authorized to do SAS analyses only, audit procedures are

as specified by the Sample Management Office.

14.1.6 DATA REDUCTION, VALIDATION AND REPORTING

Data resulting from SAS requests will be reduced, validated and reported in
accordance with the specifications of the Contract Laboratory Program
(Figure 14-1). Following the analyses, data evaluation, and reduction by
the CLP Laboratory, the data will be sent to CDM for data validation in
accordance with the procedures described in Section 14.1.5. In addition to
these procedures, special procedures may be requested in the SAS requests
for specific analyses. Data will be reported in accordance with the CLP
SOW-2/88 for organics, SOW-7/88 for inorganics and with the SAS requests in

Appendix B.

14.1.7 PROCEDURES FOR ASSESSING DATA PRECISION, ACCURACY AND COMPLETENESS

Analytical data from the SAS is assessed for contractual compliance and
completeness by the Sample Management Office, based on the requirements of
the SAS request. The CDM data assessment specialist reviews the data for
completeness, accuracy and precision, based on the requirements outlined in
the SAS request. The general procedure used for data assessment is
described in Laboratory Data Validation Functional Guidelines for
Evaluating Organic and Inorganic Analyses, prepared by USEPA Data
Validation Work Group, February 1, 1988.

14.1.8 PREVENTIVE MAINTENANCE

All laboratories participating in the CLP are required under respective

IFBs for organics and inorganics to employ Standard Operating Procedures

16813/17



FIGURE 14-1 CLP ANALYTICAL DATA MANAGEMENT FLOW CHART

waiter
OPERATION*

PLANS

w
REQUEST CLP OH CRL

THROUGH ESO TO RPM

CLP LABORATORY
IDENTIFICATION li

ANALYSIS SCHEDULE
PROVIDED THROUGH

ESO TO RPM

SCHEDULE
HELD ACTIVITIES

•• SAMPLE COLLECTION
t SHIPMENT — ̂

CLP tCHL ANALYTICAL
RESULTS TO BE

RETURNED TO LSS8

-fe

VALIDATION
•̂

U1IU2E DATA
IN RtPORT

PREPARATION

CRL-CEMTRAL REGION LABORATORY

LSSS-LABORATORY SCIENTIFIC SUPPORT SECT1ON.CRL

IT) 53 9 M i
0) ^P {D CD^g ft ^ o
(v (D H* ft1

•• •• cn H*
H-.Q

CO l

vovoo

cn

rj



' Southeast Rockford
QAPP
Section: 14
Revision: 3
Date: June 1990
Page: 5 of 8

(SOPs) for preventive maintenance for each measurement system and required
support activity. All maintenance activity must be documented in logbooks
to provide a history of past activities.

14.1.9 CORRECTIVE ACTION

Corrective action for SAS requests will be implemented as required by the
specific SAS request, as well as by standard CLP procedures. Corrective
action for the CLP is implemented at several different levels. The
laboratories participating in the CLP are required to have a written SOP
specifying corrective action to be taken when an analytical error is
discovered or the analytical system is determined to be out of control.
The SOP requires documentation of the corrective action and notification of
the analyst of the error and of the correct procedures.

The Sample Management Office also may request corrective action for any
contractual nonconformances identified by audit or data validation. CDM or
the IEPA may request corrective action by the laboratories for any
nonconformances identified in the data validation process through the
Sample Management Office or, for minor problems, the lab may be contacted
directly.

14.2 FIELD SCREENING SERVICES

14.2.1 ANALYTICAL PROCEDURES

The procedures for measurements taken in the field are described in the

SAP. The relevant SOPs in the CDM Site Investigation Procedures Manual are

as follows:

Procedure Title ' SIPM Method No.

o Operation Procedure YSI 5617002

Model 33 SCT Meter
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Procedure Title SIPM Method No.

o Operation Procedure for HaakeBuchler

pH Stick

5617003

o Procedure for Determining Temperature of

Groundwater

5617004

The SOPs are presented in Appendix A of the Southeast Rockford Operable

Unit SAP.

All procedures used and results obtained will be documented in the field

logbook.

14.2.2 CALIBRATION PROCEDURES AND FREQUENCY

The SOPs for field instrument calibration to be used during the Southeast
Rockford Operable Unit (Appendix C) are detailed in the CDM Site

Investigation Procedures Manual (SIPM). These procedures are listed below:

Procedure Title SIPM Method No.

o Equipment and Instrument Calibration and

Maintenance, Gen.
6600001

o Calibration and Maintenance Procedure YSI

Model 33 SCT Meter
6617002

o Calibration and Maintenance Procedures
HaakeBuchler pH Stick

6617003

The calibration for the thermometer will be performed by using an ice/water
slurry to check for accuracy. The thermometer shall be within + 1° of 0°C
when the thermometer has equilibrated with the ice/water slurry.
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All calibration performed in the field will be documented in the field
logbook. Calibration frequency will be once daily unless the routine
instrument QC check indicates that recalibration is necessary.

14.2.3 INTERNAL QUALITY CONTROL CHECKS

Quality control procedures for field measurements are limited to checking
the reproducibility of the measurement by obtaining multiple readings
and/or by calibrating the instruments (where appropriate). SQPs for the
field instruments are listed in Subsection 14.2.2 and contained in Appendix
C of this QAPP. Quality control of field sampling will involve collection
of field duplicates and blanks in accordance with the applicable procedures
described in the SAP and the level of effort indicated in Table 3-1 in
Subsection 3.4 of this QAPP.

14.2.4 PERFORMANCE AND SYSTEMS AUDITS

Audits of field activities, including field screening, are described in
Section 12.0. If the Southeast Rockford area is chosen for a performance
audit, all audit procedures and results will be documented.

14.2.5 DATA REDUCTION, VALIDATION, AND REPORTING

Raw data from field measurements and sample collection activities will be
appropriately recorded in the field logbook. If the data is to be used in
the project reports, it will be reduced or summarized, and the method of
reduction will be documented, in the report.

14.2.6 PROCEDURES FOR ASSESSING DATA PRECISION, ACCURACY, AND COMPLETENESS

Data from field measurements will be assessed by thorough review of QC data

(calibrations, standards, blanks, replicates), documentation that

analytical procedures were adhered to, and reports from systems audits.

All data will be reviewed for completeness by the principal investigator.
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14.2.7 PREVENTIVE MAINTENANCE

The field equipment to be used for this project includes a field pH meter,

a conductivity meter and a thermometer. Preventive maintenance of field

analytical equipment used at Southeast Rockford will be conducted in

accordance with the maintenance procedures outlined in the standard

calibration and maintenance procedures provided in Appendix C. Specific

preventive maintenance procedures for this equipment are referenced in the

SAP. The Field Manager will be responsible for implementing these
procedures, as well as for providing documentation of the procedures
carried out both in the logbook and on the proper forms.

14.2.8 CORRECTIVE ACTION

Any nonconformance identified during field screening procedures will
require implementation of corrective action and documentation of the action

taken. If nonconformances are identified during data assessment, the
principal investigator may request corrective action.
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15.0 CORRECTIVE ACTION

Corrective action for CLP laboratory work and field work are discussed in

Section 14.

If any nonconformance with established quality control procedures is

identified during field operations, the Project Manager will be responsible
for developing and initiating corrective action. The IEPA Project Manager

will be responsible for reporting any proposed, developed or initiated
corrective actions to the USEPA Region V Project Officer for review and

approval. Corrective action needed for on-site activities will be
initiated by the field team leader, but must be approved by the Project
Manager.

The USEPA CRL is responsible for approving and initialing corrective

actions for USEPA CLP Laboratories. The laboratories will be notified of
the nonconformance.
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16.0 QUALITY ASSURANCE REPORTS TO THE MANAGEMENT

The QA reports will be a part of the regular quarterly project reports that

IEPA submits to the USEPA Region V RPMS. These reports will contain (but

not be limited to) project status, results of performance and systems

audits, data quality assessments, quality assurance problems with proposed

corrective actions and QAPP amendments.
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17.0 GLOSSARY OF TERMS

ACCURACY - The degree of agreement of a measurement (or an average of

measurements of the same thing), X, with an accepted referenced or true

value, T, usually expressed as the difference between the two values,

X-T, or the difference as a percentage of the reference or true value,

100 (X-T)/T, and sometimes expressed as a ratio, X/T. Accuracy is a

measure of the bias in a system.

AUDIT - A systematic check to determine the quality of operation of some

function or activity. Audits may be of two basic types: (1) system

audits that consist of a review of the quality control system to ensure

that a comprehensive set of quality control methods, procedures, reviews,

and signoff approvals is established or in place, and (2) performance

audits in which project activities are observed in process for their

compliance with the established quality control procedures and

requirements.

COMPARABILITY - Expresses the confidence with which one data set can be

compared to another.

COMPLETENESS - A measure of the amount of valid data obtained from a

measurement system compared to the amount that was expected to be

obtained under normal conditions.

DATA VALIDATION - A systematic process for reviewing a body of data

against a set of criteria to provide assurance that the data are adequate
for their intended use. Data validation consists of data editing,

screening, checking, auditing, verification, certification, and review.

PRECISION - A measure of mutual agreement among individual measurements
of the same property, usually under prescribed similar conditions.
Precision is best expressed in terms of the standard deviation. Various
measures of precision exist depending upon the "prescribed similar
conditions."
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QUALITY ASSURANCE - The total integrated program for assuring the reli-

ability of monitoring and measurement data. A system for integrating the

quality planning, quality assessment, and quality improvement effort to

meet user requirements.

QUALITY ASSURANCE PROGRAM PLAN - An orderly assemblage of management

policies, objectives, principles, and general procedures by which an

agency or laboratory outlines how it intends to produce data of known and

accepted quality.

QUALITY ASSURANCE PROJECT PLAN - An orderly assemblage of detailed and

specific procedures which delineates how data of known and accepted

quality are produced for a specific project. (A given .agency or

laboratory would have only one quality assurance program plan, but would

have a quality assurance project plan for each of its projects.)

QUALITY CONTROL - The routine application of procedures for obtaining

prescribed standards of performance in the monitoring and measurement

process.

REPRESENTATIVENESS - Expresses the confidence with which one data set can
be compared to another.

STANDARD OPERATING PROCEDURE - A written document which details an

operation, analysis, or action whose mechanisms are thoroughly prescribed

and which is commonly accepted as the method for performing certain

routine or repetitive tasks.
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EPA DATA

VOC ANALYSIS



Source: USEPA/TAT

Year: 1989

SOUTHEAST ROCKFORD

SUMMARY OF EXISTING DATA

PARAMETER

Tfichloroelhylene
1,1,1-Trichloroathane
Cis-1 ,2-Dich|ofoethyleri9
TranS'1 ,2-DichJoroethylene
1 ,2-Dichloroathane
1.1-Qichloroethane

* DETECTED/
# SAMPLED

97/113
97/113
87/113
13/113
37/113
85/113

RANGE
DETECTED

(us/i )
.45-120
.60-397
.58-323
.57-2.5
.52-4.0
.69-133

MCL*
(UQ/I)

5
200
70"
100"

5
N/A

PRS***
(Wfl/l)

5
200
100
100

5
N/A

Samples
>/s MCL

#
67
15
12
0
0

N/A

%
59.3%
13.3%
10.6%

0.0%
0.0%

N/A

Samples
>/= 50% MCL

#
76
35
29

0
6

N/A

%
67.3%
31.0%
25.7%

0.0%
5.3%

N/A

Samples
>/s PRS

#
67
15
5
0
0

N/A

%
59.3%
13.3%

4.4%
0.0%
0.0%

N/A
*Sa/0 Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May. 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)



EPA/TAT 1980

FREQUENCY OF DETECTION-SOUTHEAST F1OCKFOHD

PARAMETER

TrlcM«e.«»wl»n»
1.1.t-Trlchloro«ih*na
Cl$- 1 ,2-Olohloro«nhyl«ne
Tran»- t^rDlchloroothylMiij
1.2-Dlchlaroethane
LLDIchlorpetrmn*
Analytical Nunib«r
COM Numb*
Dat«

DETECTION

0.2
0.5
0.5
0.5
0.5
0.5

8«1724«h8l

9<9#.a

79 3
397
323
1.62
2.80
117

23444

2836 24TH
&«o '

17.4
122

93.90
X

1.03
41.7

23445

amzafd
S«1

65 60
343
273
1 32
2.85
103

23446

2930 e&xi
S-62

68.7
261

95 2
0 94
1 36

61 2
23447

2817 23rd
8-93

91 3
384
1 13
1.20
2.09

76.1
23448

2fl2S!S>ndSl
S-04

17.0
75 7
42 3

X
061?
25.6

23449

itOieaindSl
S-95

t,H 4

1"J/

'Jt> 4

i :M
1 SO
HI 9

, 2 34 SO

111 Cttiial
s.«»

73 1
L'79

9B
1 L>t)
1 5'J
66 4

L>:)451
1 2 3 4 5 6 7 8

10/24/00 10/24/90 10/24/90 10/24/90 10/24/90 10 /24 /90 10/24/90 10/24/90 1 0 / 2 4 / 9 0

fAMMKTSft -:

Tflchloro»thyl»n8
1,1,1-Tftchlofoeih«n»
Clan1,2^Plchlofoathyiflnt
f t nini-i .̂ -Dl9blior9 t̂)̂ »P?
1(2-0lchlwo»ihan<if -
1, t-Dlohlwoeth«n*
Analytical Number ••• -'
COW Number
Oat»

»»92t«tSl
8-»?

73.8
306
95.0

X
X

64 3
23452

200122nd
$>»» ..

56.2
235
37.8

X
X

33.9
23453

1801 Hwrthoow
$49

X
X
X
X
X
X

23454

29I73M)
$-100

16 3
88.4
29.8

X
X

18.2
23455

»«1 Hcx*x>

$-101
22 9
75 5
19.8

X
X

15.6
23456

301$20lh
9-102

2.17

11.3
2.54

X
X
X

23457

2%!S M«ft>h«U
9-103

1 9 1
44.4
14.4

X
X

1 2 5
23458

2741 C«mx>o
0-104

36.8
158

40 4
X

1.12
38 2

23459

2?J7 H«r>»w
a 106

?4 H
10<)

26 'J
X
X

24. 9
2:)460

0 10 11 12 13 14 15 16 17
10/24/00 10/24/00 10/24/90 10/24/00 10/24/00 10/24/00 10/24/90 10/24/90 10 /24 /90



EPA/TAT 1080

FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

PARAMETER

Trlchloroalhylan*
».t.lVTfichlafoath<M>«
CI»-i,2-DI«hicx<mriYUoa
Tfan*.V,a-Ol«»ilofo0«hy<«î
f,a-Diohlofoethan»
1,1-Dichlcwo0thana
Analytical Numbar
COMNurrter
DM* ' . -

tSQ$H<*U«i
9-107-

22 1
100

23.3
X
X

22.8
23461

2730100)
S-9V-V"

28.0
142

29.6
X
X

31.3
23545

3794 Lapey
8-11

.17.4
21.0
23.5

X
X

27.1
23546

3814Up«Y
8^2

16.3
65.4

1 4
X
X

14.2
23547

1613Fkxw«v««
0-13

16.3
66 8
140

X
X

146
23548

271* tllh
8-14

34.8
167

42.9
X
X

40.4
23549

2022 11th
S-15

9.9
54 5
7 1 5

X
X

8.26
23550

27o) iam
$18

I :i/
7 5S
5 l':i

' X

X

10 1

2:issi

•O>J/ C'tUUMI

S 17

2.19

3<J f>

3 7ti

X
X

fi./S
- ?:iss;'

18 10 20 21 22 23 24 25 26
10/24/00 10/24/00 10/24/00 10/24/90 10/24/90 10/24/90 10/24/90 10 /24 /90 10 /24 /90

PARAMETER

TflchloroUhvUn* ^ * • -
rft;i>Trl«hiwo»m»n»
Ci»-1,2-OI<ih>wo*ihyi»rrt»
Trans- 1 .2-Dlchlof oelhylena
1.2-DlchlQfo»than» -
1.t~Diohl<^qetb«r!«» *..'*, t

Analvilcar Njwrtbff ...̂ m;.
COM Number
Oait ' - ' f<

«nr«w*j>'
8ki»,-"S <•"

25 1
132

27.5
X
X

29 8
23553

W»*4
*!•# >.

X
X
X
X
X
X

23554

27O2S«»e»

&l
1.53
15.6
4.74

X
X

14.70
22837

2922S«w«»
S«

18 60
49.5
14.1

X
X

118
22838

2930HuiB«n
S<»

5.97
18.5
3.09

X
X

2 73
22839

274$HN»Mi
S4

41.8
172

42.6
X

1 86
49.10

22840

2t»22lal
3-6

31.7
151

94.60
X

1.96
40.7

22841

2512 llrWula
s-r

0.89
1 2f>

X
X
X
X

228 4 2

2SIULindb<iiy
3-8

3 0<i
7 6f,

1 .9
X

X

1 1(i
22H4H

2 7 2 8 1 2 3 4 5 6 7
10/24/00 10/24/0010/3-5/00 10/3-5/90 10/3-5/00 10/3-5 /90 10/3 5/90 10/3 5/90 10/3 5/90

I'.i.jo 2



FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

EPA/TAT 1088

PARAMETER
• -.-, ::-•--:•-.-.-•:•::; • - • . „ ••• .
" : '.-: " - • - " . • • - ::--;'.

Trichloroathylan*
f:i:iwTrfchktf9«th*n»
CUit.a-OkWofWIhYUrf*
Tran*- iy*-Dl<*taro*tf»y<0<i«
f,2-DlQhloro«than«
1,1-Dlchlofoolhana
Analytical Number
COMNurobar
DAI* < >.>.:

3141 20lh

**m$m-
X

X
X
X
X
X

22844

amiwh
3-1 0^ •: : • • " •

0.75
1.12

X
X
X
X

22845

2fl142tXh
8-11

120
283
138

2.50
4.00

133.00
22846

3025 Ifch
8-12

2.72
9.25
3.32

X
X

1.77
22847

3118 17\h
8-13

1.25
2 51

X
X
X
X

22848

172$ Damon
8-14

X
X
X
X
X
X

22849

2941 Hanswi
9,15

26 4
57 4
1.9.7

X
1 33
22.0

22850

2044 Hwloo
3-ia

2f> 0
GO 0
10 0

X
1 21
21.3

?:>H5l

<-vM|k)ctoo
SI/

44 0
147

40 3
X

1 61
40 0

:'?Hf>:'
8 0 10 11 1.2 13 14 15 16

10/3-6/00 10/3-5/00 10/3-5/90 10/3-5/90 10/3-5/00 10/3-5/00 10 /3 -5 /90 10/3 5/90 10/3 5/90

PARAMETER SflOflHorton
&21

2725hpnoo 21316 Atao
8-24

3111 Marshall
3-26

3030 Moral*!!
S-26

3006 Man,! MJJ

3.27
67.8 52.4 40.0 11.4 2.29 1.79 141 5 88 10 (i

305 255 197 45.4 21.0 315 2.64 3 06 13 !>

65.5 66.1 50.6 39.6 7.06 3 80
068 0.82 0.76
2 39 2.66 2.76 1 42 2.01
58.8 55.3 42 4 5 7 8 6.90 9 1 1 12 5

'.HJBfflMHL 22853 22854 22855 28856 22857 22858 22859 22860 2286 1
COMNumbar 17 18 19 20 21 22 23 24 25

10/3-S/OO 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/90 10/3-5/90 10/3 5/90 10/3 5/90

.ju 3



FREQUENCY OF DETECTION-SOUTHEAST ROCKFOHD

EPA/TAT 1880

PARAMETER

Trlchloroalhyian* - '
V.1-tvrrlchlofoathani *

CI*v.e.OI«hiQfc*invUn«
Trar»».i.2-D10h»ofo#tW«w*
1,2-Diohloroethana
1,1-DichlcKO»lhan«
Analytical Number .>

COMNMmbar
Dat*

2041M*f«tvJi
$-38

10.5
30.3
6.84

X
X

4.96
22862

OKKUwttal

s»...
38.3
113

31 5
X

0.93
26.0

22863

2a37Mw»hu«
9-30 "'''•'••

39.4
156.0
40.2

X
1.40
40.8

22864

2001 Mantall
8-31 - - ; - : 'V:

62.4
310
74.7
0.79
2.01
61.2

28865

273»M«i«ttt*
$-»•: ;" - ' • .

65.6

329
93 0
1.14
2.53
75.3

22866

271 7 Manual
8-33

1.10
16 0
5.61

X
X

17.9
22867

2706 MawiaM
8-34

113
54.8
26 8

X
0 95
39.9

22868

3 140 Sow, H
8-35

X
X
X
X

X
X

X'UB'J

3H1&«w««
9-36

X
X
X
X
X
X

22H70
26 27 28 20 30 31 . 32 33 34

10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/90 10/3-5/00 10/3-5 /90 10/3 5/90 10/3 - 5 / 9 0 10/3 5/90

PARAMETER urn a*** 2M1
S-40 S-43

27228ewol

S.44 S-45
331UPouur
S-4G

2.58 9.51 24 2 38 8 0.53 2.85
0.02 26.4 106 227 5.76 27.5
2.12 5.87 35.30 41 .4 0 58 11.5

Tran B- t :2?Dlchtoraathyi0n*
1.12 1.73

1.43 4.06 36.7 44.0 0 78 29 9
22871 22872 22873 22874 22875 22876 22877 22878 22879

COMNurrtbar 35 36
Oat* 10/3-6/00 10/3-5/00

37 38 30 40 41 42 43
10/3-5/00 10/3-5/90 10/3-5/00 10/3-5/00 10/3-5/90 10/3-5/90 10/3 5/90



FREQUENCY OF DETECTION -SOUTHEAST ROCKFOHD

EPA/TAT 1089

PARAMETER

frichtoroathyjan*
i.1.i»Trfehioro*ttmn* <.>
Cl«.i.8.0ten«o/o*ih¥l»nf
r>A*n$Oiiriftr0«pMfMi
1,8-Diohlofoethen* ;
1f1-Dichloroftihana
Analytical Number
COMNurobur - ' ''
DAI* . . . . -. ...iV.-'î ...:. . .

toasjotaKM
«M»'- ?. .*..

X
X
X
X
X
X

22880

Z&20 Powall
3-49

136
39.3
7.59

X
X

5.77

22881

3829 Pom*
8* SO-

30.4
165

31.7
X

1.2
33.9

22882

2037Cawon
8-5t - '̂

37.0
88.3
24.1

X
0.52
23.8

22883

2022 Cannon
8-SV:?.-**'"'- -

24 6
140

42 0
X

0.75
47.9

22884

2866 Cannon
8-53 "

24.9
143

40.2
X

0.76
48.2

22885

2934C*«<wn
8-55

9.42
33.5
5.37

X
X

4.22
228B6

300U CWWKXI
3-56

3.2S
13 2
.1 OH

X
X

2 I'.i

2:>HB7

aOOQHuiwwn
S 67

2 78

It 2
2 54

X
X

1.75
22888

44 45 46 47 48 40 50 51 52
10/3-6/00 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/90 10 /3-5 /90 10/3 5/90

PARAMETER
< - , *-?}•• - v:>*

Tttffliw*f.fivl*ft» - > ! - ^ x
 r

tflnl-frfclilwowhah^
C $-1.2-OlohlcMo»ihvl«n8 - -
Trans'f^-Dlchlofoelhylana
l,2.DI<?nlofo«than*
i,i.pt0ofQalhan«' .f;.v. r̂.-
Analytical Numb*t < -^ ^
COMNumbar i! ' -.
Oai« - - i " -> ';; < .

WW%
Md^^?'^.

106
28.3
5.34

X
X

4.38
22889

53
10/3-6/00

ftf ffl Haf^^rtn^^rw^ l̂ ,

M»*' ^ '
28.3
75.0
20.8

X
X

18.8
22800

54

10/3-5/00

9833 HOMM
stw

23.9
52 8
17.6

X
X

17.8
22891

55
10/3-5/00

2fl04HftnMxi

S4t^>^"'-:;:

19.1
201
47.5
0.57
0.99
43.8

22892
56

10/3-5/00

204«KtnMx
S4*;---:-- . .

2.67
5.35
1.86

X
X

1.50
22893

57
10/3-5/00

2fl17KinMy
8-63

1.90
7.31
0.86

X
X

0.90
22894

58
10/3-5/00

2901 Klnsuy
3-64

5 56
1 8 1
2 63

X
X

262
22895

50
10/3-5/90

2»33Kin(wy
S4S

1 7 8
62.9
1-1.9

X
X

1 0.0
2289ft

60
10 /3 -5 /90

ZCllSKiiifettv

366
33 7
133

27.7
X

0.57
33 8

22897
61

10/3 5/90

I'u.ju b



FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

EPA/TAT 1080

PARAMETER

Trlchloroathylan* * ** - ••

1.1.1-Tf
Cl»r!ffc

<hlQfo«(han«
>lcriiw<*m¥

i 4*'-*''Xv"

f i».̂  %

î Dlohloroethan* - -
1,1>Dichioro0than* -
Analytical Number sb Vv

v"

COMNumbar - "* *
Dat* .. ....:.:><..&*<."&.;•*. \

Zt??? «
33.4

156
30.7

X
1.5

38.0
22808

283611*

27.2
68.40

21 3
X
X

22.0
22899

3141 torn
8-60

1.99
4.27

X
X
X
X

22900

314140*1. : ;
8-70 --:^:- 'V':-:';

1.99

5.21
X
X
X
X

22901

2014 Kirnoy
8^71

1.18
16 7
3.42

X
X

9.90

22902

2902 Itlh
8-7Z

10.5
35.2
5.21

X
X

4.83
22903

8-74
133
47.3
7.35

X
X

7 01
22904

3^75
3 40
13.2
2 40

X
X

2.02
2290S

S78
3 62
14.2
2.11

X
X

1 93
22906

62 63 64 65 66 67 68 69 70
10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00 10 /3 -5 /90 10/3-5/90 1 0 / 3 5 / 9 0

PARAMETER
s f

3320 (Ml
S-B?

2106 Sandy
844 Ho8o«

2746 Lapey
846

220 Brooke
3-20

3113 Cttil&on
S-21

2.29 1.42 0.56 299 21 90
7.35 4.80 2.01 0.60 158 0 61'

CU-12- 0.62 29.2 1 9?

0.77
0.69 32 2

jpLOjJju 22008 22009 22910 22911 22012 22913 22914 24967 0 2496H

Oat*

71 72
10/3-5/00 10/3-5/00

73 74 76 76 77
10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00 10/3-5/00

1
12/8/90

2
12/8/90

Puyo t>



EPA/TAT 1988

FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

PARAMETER

Trichloroathylan* ' ~ '
t.l.i'Tricrilofoatii*!**'" "s '
p|f't,8-Ote^w«N|l»t¥l»r» ' s
Tf«n» r f ,2 'Oioiî f c£tfyrji<i| s .u . ,| :&
^a-bichlWMtri«rt» V"-\ -M-M*f?.f}
i,1>Dlcnloro<»than* -•" -s

Analytical Numbar ! - ';t ''
COMNunbar - - l- ' *- '•
Dal* • '" ^J>< l̂ *̂1** i>

300^ Cartoon
s-aa . .

1 37
X

i.ao
K

X

X

24960
3

12/8/00

aajRangsr
^?24...

17 5
41 3
129

X

1 87

16 3
24970

4
12/8/00

606 New MUtof
8-25

21 7

37 2
0 74

X

X

0 87
24972

5
12/8/00

2522 25lh
8-26 -v;:-.- :-;"-;;:;::

045

23 8

X

X

I

201

24873
6

12/8/00

2484 Marlposa
8^Z8":":" ?• •

24974
7

12/8/00

5002 Snorwood
8-29

X

X

X

X

X

X

24975
8

1 2/8/90



EPA DATA

FULL VOC ANALYSIS



Source: USEPA/TAT
Year: 1989

SOUTHEAST ROCKFORD DATA SUMMARY

GC-MS ANALYSIS

PARAMETER

Benzene
Bromoform
Bromomeihane
Carbon Tetrachloride
Chlorobenzene
Chloroeihane
2-Chloroethylvinyl Ether
Chloroform
Chloromethane
Dibromochloromethane
Dlchlorbromomethane
1.1-Dichloroethane
1.2-Dlchlorethane
1,1-Dichloroelhylene
1,i»*Dichloroethylene
Dfchlorornethane
1,2-Dlchloropropane
Cis-1 ,3-DJchloropropane
Trans- 1 ,3-Dichioropropane
Elhylbenzene
Methylene Chloride
1 ,1 ,2,2,-Teterachloroelbane
Tetrachloroethylene
Toluene
1,1,1*Tfichloroethane
1>1,2 Trichloroethane
Trlchloroeihylene
Trlchlorofluoromelhane
Vinyl Chloride
m & p-XyJene (as irvXylene)
Q-Xvlene

^DETECTED/
^SAMPLED

1\14

/
7\14 (a)

1\14

1 1\14
7\14

11\14
10\14
2\14
2\14

2\2 (b)
1\14
6\14

11\14 (a)
3\14
11V14
1\14

RANGE
DETECTED

(ua/n

1.1

3.4-8.3
2.9

1.9-320
1.3-4.0

7.7-47.8
5.7-894
1.8-2.1

15.5-19.5
1.9

.77-6.7

2.1-245
1.1-2.8

15.5-104
3

MCL*
(UQ/I)

5

5

5
7

5"

700"

5"
2000**

200

5

2

PRS***
fuaw

5

5

5
7

700

5
2000

5

2
10000

Samples
>/= MCL

#

10

2

3

1 1

%

71.4%

14.3%

21.4%

78.6%

Samples
>/= 50% MCL

#

-•

1
10

3

8
i.

1 1

%

7.1%
71.4%

21 .4%

57.1%

78.6%

Samples
>/* PRS

#

10

}

2

1 1

%

71.4%

14.3%

78.6%

* Sate Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May. 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)

a^ResuHs for this chemical for (wo of the fourteen samples are not legible.
b=Only two samples were tested tor the presence of Methylene Chloride.

These are not included in the tabulation of the following columns.



EPA TAT
FREQUENCY OF DETECTION SOUTHEAST FIOCKFORD

PARAMETER
Btomolorm
ChlofonMh.n*
Chloroform
1,l-Olohloro«iben»
1.»4>lcWoro«thiNi»
1 ,1 -Dlchloro»lhy Una
1,2 Dlchk>ro»4nyl«n4>
DlchlQf0m«th*n«
U*lhyt*n* CntorMt
t.t.2Ji.-T«tri<«w*r«*ih»»»
T»tr«cbloro»fhyl»n*
t .1 .i «f rtehlbrMthina
1.1 .2 THchJorOMhWW
Trlchloro«thVl»na
TriohlorolluofOAthan*
Analvtiwil M<Mt < > . .. - •>,., ,

UNITS

^fl"
Hfl"
Kfl"
tfl/l
Hfl/l
yfl/l
K9/ I

ya/!
ng/l
(.a/1
oa/l
(iQ/l
MO/I
ff l/ l
no/1

?/06Up«r
3-10

X
X

4.1 J
56 50
10 J

31 00
33 60

X

X
X

14300
11 J

5800
X

23544

2«724m
s«e '^'-' '•'•

X
2 85
5.50

85 30
2.2 J

42.70
96 30

X

X
6.60

245.00
1.6 J

104 00
X

23442

2720 Cannon
3-105 :

X
X

3.4 J
71 20
1.5 J

29.50
37 80

X

X
X

168 00
X

44 00
X

23443

?<tt6 22n<t ..;
S-S :-- -fV::::-:.:;

1.1 J
X

830
109 00

40 J
43.20

158 00
2 1 J

19 J
6.70

227.00
28 J

67 10
30 J

22829

293qHor»n. : ;
s-ie:;;V v-Y":

X
X

3.7 J
47.00
13 J

28 60
20.10

X

X
26 J

142.00
X

59 40
X

22830

imam***. .
s^i'HsM^l

X
X

3.9 J
47.30
16 J

26.00
22.40

X

X
2.3 J

222.00
X

40 50
X

22831

UftHaTKIIW
S-<7 v

X
X
X
X
X
X
X
X

X
" X
2.1 J

X
X
X

22832

29O4 C«™«jn
S-54

X
X
X

12 40
X

7 70
5 70

X

X
X

35 60
X

15.50
X

22833
1 2 3 1 2 3 4 5

10/24/89 10/24/89 10/24/8010/3-5 /80

PARAMETER UNITS 8-73 SHXt 8-27
2733
8-11

8741 c«w>on
s-to

feromoform
tig/1

Chloroorm uo/ l 38 NL NL
57.00 10 J 213 320

MO/ I 18 J
2760 8.60
22.50

Hfl/l 18 J

27.5
556

47 8
894

15.5 10.5
M9/I
jii/L 0 77 1 32 J

lAi 16200 30 J 136 00 NL NL

MIL
iig/l 32 70 18 10 31.8 3 5 4

AntlvtJcftf Ho.it 22834 22835 22836 24066 >OV568 >9V567
2

8/10/80
J-E»tim»l«Kj Valua
NL-Nol LegiWe
X-ArMlyzod but not detected

8 1 1
10/3-5/80 10/3-5/80 10/3-5/80 12/8/80 8/10/80



IDPH 1989
DATASET #1



Source: IDPH
Year: 1989 (Pre-December)

Summary of Historical Sampling Results

PARAMETER

Chloromethana
Bromoe thane
Chtoroeihane
Mathyleoe Chloride
Trichlo roflu romethaoe
1,1-Dtchloroaihena ..
1,t-Dlchloroeth«ine
Iran s- 1 ,2-Di oh Id ro ethane
Chloroform
1,2'0fchloro»thane
1 .1 ,vTrjcHiofo<Mhafte
Carbon Tewachloride
Bro modich loromatharje
1 ,2-Dichlofopfopane
Trans'l,3-DIchloroprapene
tVichloroetherj*
Benzene
OJbr&mQch|or<»fn«rtNM**
Broaioform
1,î ?-Tetraohlproethan« - ,
7o|u«i*
Chlorbenzens
Ethyl Barfed
Carbon Dlsulflda - • - ' "
4'M8(hy}'2'P9f««irto!00
Etfieoyl ^efuan* {Styrsriai
0»Xyleo« |1,5t«Dlmdthylb«R2ef>eJ
m & p Xjrtene { 99 m*Xyjene)
2-8utandfW (Maihyl Ethyl Ketone)
CI«'1,2't>lcW0rd«thylep9 ~
Vinyl OWoride - •
Tetrachloroethylene

* DETECTED/
# SAMPLED

1 7\1 87
2\187

109M87
115M87

12M87
24M87
25M87

164M87

165M87
1\187

16M87

8\187

113M87

RANGES (ug/t>
Minimum

2
ND

2
1
1

ND
1

1
7

2

7

ND

Maximum

19
63
81
12
14
16

436

122
7

74

108

15

MCL«
("3/0

7

5
200

5

5
5

2000**

700"

100/5

2
5 * *

PBS«*«
(uam

7

5

5

5
5

2000

700

100

10000

2
5

SAMPLES
- >/- MCL
#

43

13
28

109

9

%

23.0%

7.0%
15.0%

58.3%

4.8%

SAMPLES
W= 50% MCL

tt

51

17
54

119

22

%

27.3%

9.1%
28.9%

63.6%

1 1 .8%

SAMPLES
>/=PRS

#

43

13

109

9

%

23.0%

7.0%

58.3%

4.8%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May. 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL (or Styrene. A single MCL will be selected after public comment.
ND=Nondetect



IDPH 1969 (DaU**l

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

p»r»mat»r
Chloronwthnna
Bromoathana
ChloroiHnana
Methyltna CMortda
Trlchiorpf1urom*th»n«
i,l'Dlchloro«th«n*
1,1-OlchlOfoalhan*
Trini-1,2-Plchloro«lh«n«
Chloroform
1,2'Dlchloroathana
i ,1 , t'Trlehloroathana
Carbon IXraehkirM*
Bromodtohlorom«th*n«
t,2-Diohloropfopana .
Tr»n»-1,3-0lohloroprop«n*
TriohiQroathan*
B«nzarta
Dlbrorm>chlormn*lhan«
Bromoform
1 , 1 ,2^'Talrachlorofthana

Chlaroym2*fM
Ethyf|Miu«na
Carbon W«rifld«
4-M»ihyl-a-Pwnu»ena
Etn*nyt BWUMNMI
o-xyltn* (l̂ MNimlhyllM«ia:an*)
m * p Xylww (M m Xyt*n«)
2-Bulaoowi (U»lny< ethyl* K*«or»*)
ci»-t,|-OI«M«r<i«U<)rl*n»
vinyl Ohlorid* -,-,

0/12/89
Illh (12) 270f

50.40
40.60
11.60

9.60

352.60

65.70

1 Aft

11/28/89
16«h 3148:?Sss

, 5 1 2 / 6 / 8 9
17th ; 901 2»I

Trace

2.358
Trace
Trace
0.542

21.762

5.001

!?: 11/6/89
17th 3110

Trace

1.871

1.014

; 8/21/89
17th 3120

0.3

2.7

1.5

: 11/6/89
I7«h:3141 J

10/25/89
Idth 2601

1.8
1.8

29.4

1

.̂i

10/26/89
18th 2603

3.2

38.9

1.3

^ i

10/2S/69
18th 2604

<1



IDPH 1989 (D»U»«I

FREQUENCY Of DETECTION SOUTHEAST ROCKFORD

p»ramat»r
Chloronwttmna
Bromoathan*
Chloroathana
Methyl*** ChlorW*
Trlohlorofluromalhiha
1,1'Dlchloroathan*
1,1-Olcploroalhan*
Trana»1,2-Dlchloroalh«nt
Chloroform
t,2-Dlchloro«th«n*
1,1,t»Trlchloro*than« .
Carbon 1>ir«ohtor1<t«
Bromo<ttehlorom«ih*na
l,2-Dlohloroprop»n«
Tr»n»-l,3-Dlohloroprop«rMi
Triohioroathano
B«nzan«:

Olbfomachloroinathattt
Bromoform
l,1,2^»T*ir«chlpr9«ih*na
Tolulana
Chlor1>an2*na
Ethyl BMUWM
C«rtx>n W*olfW«
4-M*thyl-3-P*ntanana
Ettttnyl BawdMt*
O-Xylan* (1,2-0lm»ihylb«0zan«)
m * p Xytaw (aa m Xylao*)
2-Butaoon* (MMHyl Ethyl Katona)
ci»- 1 ,?-Oleh)are*tfayi«n»
Vinyl OhlerMa , .-
T»tr«^Moroi>thvl«n*

? 10/25/89
18th 2609

1.8

<1

: 11/7/89
18th 3007K

4.7
t 1

49.4

17.8

4.5

11/6/89
18tti 303S;:

Trace

Trace
Trace

8.783

2.652

,

Trace

: 11/28/89
18th 3117

1.3

0.7

_

8/21/89
18th 3148 ;i

4

^

9/19/89
1»lrt 2908 v

1.3
13.7

192.4

45.3

" . - : 11/28/89
19th 3019

4.5

2.0

0.6

11/28/89
19lh 3101

I 1/28/80

I9lh 3114



IDPH 1989 (D*UMt HI)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
Chlorarmthana
Bromoatttan*
Chloro*ttt«n*
Mtthytan* Chloride
Triohlorofluromethan*
t,1-Dlchlaro»th«n«
1,1-Dlchloroathan*
Tr*ni-ft2«Dlchloro«lh*n«
Chloroform
t,2'Dlchloro*thana
1,1,1'Trfchloroathan*
Carbon TefcrachtorM*
Bromodlohlorom«th«n«
1 ,2-Dlohloroprop»na
Tran«-1,3-Dlehl9roprop*n*
Trlphloroathan*
B«n«n«
Dlbromochloromathana •
Bromotarm
l,l,2,2-T«tr«chl<>ro«th*nB
TotulaiM
ChlorbanMna
Ethyl Banzana
Carton DUirffltf*
4-M«ihyl-a-P«ntanena
Eth«nyl BanaMt*
o-Xylan* (1,2-0im<»ihylb*(izan«)
m It p XyUrn (M t* Xyl»o»>
2-Buunom (lmhy( ithyl IWorw)
ci»- 1 ,9-oi«hl«r««thyl*na
Vinyl ChiorW* ;
T*tr«ohloroat)tvl*fl*

t 1/6/89
Iftth 3117

2.537

1.417

Trace

11/38/89
1»th 3120/iiss

-,r

0.5

11/28/89
1«h"-9121«;

•.i?:--^ 8/2 1/89
iem 3i2« *

^ ? 9/26/89
20th: 2814: 1

<1
46.8

57.5

121.7

15.1

: 9/28/89
201h 2822 sis;

4.0
19.5

436

112.5

1.9

9/26/89
201h 2«13 ;'i

2.19
19.2

204.8

44.0

6.49

9/26/89
20th 3923

<l
3.1

83.1

8.2

-

3.8

9/26/89
20in 2930

1.4
8.0

164.8

21.5

1.51



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dataeel f t )

Parameter
Chloromethana
Bromoathan*
chloroetiian*
Methylen* Chloride
Trlohlorofluromelhene
1,1-Dlchloroethene
1,1-DlcMoroeUiane
Trane»1 ,2-Plchloroeihene
Chloroform;
1,2-Dlchloroethan*
1,1,1 'Trlchloroethene
Carbon Tetrachtarlde
Bromodlchtoromethane
1,2-Dlohloropropana
Trane-1»9-0lehloropropena
Trichioroethnne
Berrcan*
Qlbromochtoromathane
Brornoform
1 ,1 ,2,2.'Tetrachl9roethane
Tolulene
ChlorbenMne
Ethyl BMXMM .
Cartoon DUlrffW*
4-Methyl-a-Pentamma
Cthenyl Baro*n«
o-Xyl*n* (l̂ -Otmethylbenzene)
m * p Xyleoe (M » Xyteoeji
2-Butooomi, (Methyl ethyl lUtane)
Cie- l,X-OI0hlara«thylena
VJny>: ChlwWe t:f

<--
T»Ue«ht»roe4hvl«fle; '

11/28/89
20th 3024 ?;

0.6

0.9

; 11/6/89
20th •; 302S«

2.4

0.4
18.0

4.1

2.1

i: ::i 1/28/89

2Wrii:3025M

2.8

15.4

4.3

'

1.8

•::::;:;B;-8/21/89
201h-;:,3141S:ii:

11/28/89
20lh 3331

9/28/89
21 it 2923 :

1.3
2.3

89.3

31.4

6.8

; 9/26/59
Z1M 2944

<1

6.7

95.3

19.9

5.8

9/26/89
23rd 2918

3.1
34.4

436

97.1

4.3

9/26/89
23rd 2927

*

<l
5.5

68.1

9.0



IDPH 1989 (Daiaaet 01)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
Chloromethana
Bromoathan*
Chlorwethtne
Methylena Chloride
Trlohiorofluromethene
1,1-Dlchlon>*then*
1,1-Olchloroethen*
Trane-1 ,2-Plchlor9eth«ne
Chloroform
1,2-Dlchloroelhane
i ,1 , 1 •Trlchloroelhan*
Carbon Teuachtoride
BrorrtMtlohloromeihana
1,2-Olohloropropana
Trane-1,3-Dichloropropert«
Trlchloroethene
Banzena
DlbromocMoromathane
Bromoform
1 , 1 ,2,2-Telrachloroethane
Tolulene
Chlortoaiuena
Ethyl Benzene
Carbon DUulfWe
4-Maihyl-a-Pentanena
Ethenyt Banaeae
O-Xylene (1,2-OJmeihylbewzene)
m A p Xvtene (tNim Xyleoe)
2-Bwt»oon« (Melttyf ethyl Kalone)
C»*. i,t-CM«Wat«e thyten*
vintf CMorWr *;•>.; A
T.u.crOcro«hVl»na

10/17/89
23rd: 2929 : V;

4.7
14.8

.

32.4

4.7

:: : 9/26/89
23rd 2w>:»:;.:

<1
6.0

82.2

7.0

:ra 1-1/7/89
23rrt!3116: •

Trace

wv : 9/19/89
8th 2922 J : :

9.3

1.0

47.9

12/6/89
8th.: 2929 S-:;

Trace

Trace

2.880

2.601

Trace

1 : 9 / 1 9/89
Sth 2940

8.5

2.0

1.8

9/19/89
ttn>2726 /

1.3
24.2

217

44.2

11.2

10/25/89
9th 2906

0.6

7.9

3.2

<1

11/7/89
9th 3110

3.0

1.7



IDPH 1989 (Dataaal f t )

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
chlorome thane
Bromoethana
CWoroethane
Methylena Chloride
Trlchlorofluromethene
l,1-Dlchloroeihene
i,i-Dlchloroeihane
Trana-1,2-Plchloroeihene
Chloroform
1,2-Dlchloroathane
1,1, t -Trlchloroethane
Carbon TetrachforWe
Bromocilohlororrnihane
1 ,2-Plchloropropana
Trane-1,9-Dlchloropropene
Trlchloroethane
Benzerw
Dlbromochloromethane '
Bromoform
1,1,2,2-Tetrachloroethane
Tolulene
Chlortoenlene
Ethyl Benzene
Carbon DUulftde
4-Meihyl-a-Pentanone
Ethenyt Beniene
O-Xylane (1,2-0lmethylbeflz»ne)
m * p Xyleoe (M m Xytene)
2-Buiaoon* (Melhyl ethyl Kvtone)
Cie-l,S-Olehlor<iet)iylen»
Vinyl Ohlorld*
Telrachloroethvlen* ."

11/7/89
9lh 3121 :

3

2

0.4

12/6/89
9th 3214«;;v

Trace

Trace

2.550

1.663

Trace

12/6/89
9th 3242-y

Trace

1.755

0.586

Trace

- -10/17/89
Alpine N. 7004

10/26/89
Alton 2118

0.7
6.4

20.4

2.7

1.3

1 MO/89
Bltdahl 3242

2.5

2.0

<1

10/79/89
Cannon 2801

11.4

28.5

97.5

30.5

1.1

9/12/89
Cannon 2802

51.1

39 2

1 1 2
9.0

200.0

52.7

6.6

9/12/89
Cannon 2810

41.8
36.9

9 5
7.2

283.2

60.6

5.3



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dalaael «t)

Parameter
Chloro methane
Bromoathan*
Chloroethane
Methylena Chloride
Trlchiorotluroraethane
1 , 1 -Dlchloroethena
1,1-Dlchloroelhane
Trana-1,2-Plchloroelhene
Chloroform
1,2-Olchloroelhane
1,1,1-Trlchloroalhane
Carbon Telrachlorlde
Bromodlohloromethane
1,2-Dlohloropropane
Tran»-1,3-Dlchloropropene
Triohioroethane "
Benzene
Olbromochioromethane
Bromoform
1,1,2,2-Telrachloroelhnna
Tolulane
Chlortoenzene
Ethyl Benzene
Carbon Pleulflde
4-Meihyl-a-PenUnone
Ethenyt Barutane
O-Xylan* (1,2-Dlmeihylbenzeno)
m * p Xyteoe (a* m Xylene)
2-BMtaoona (Melhyt ethyl K*tone>
Cie-1,2-(N<ihlor<iethy<efi»
vinyl Qk\mM*i$r}\
Te|recn4oro*lrrvlen* - '

9/12/89
Cannon 2817

24.7
24.0

7.0

83.5

20.7

0.8

• 8/21/89
Cannon 2628":

25.0
34.0

5.7
1.8

177.0

31.0

23.0

1.2

10/17/89
Cannon! E837

9.4

16.3

89.1

47.1

0.7

: 10/17/89
Cannon 2915

3.4

5.8

49.4

14.3

0.5

B 11/7/89
Cannon 2918

4.8

38.8

16.2

11/28/89
Cannon 3004

1.5

14.7

6.3

: 8/20/89
Hanson 2804

52.5

0.9
204

73.4

3.3

9/19/89
Hanson 2834

0.7
10.2

105.8

29.6

3.3

9/19/89
Hanson 2842

2.9
10.9

101

32.6

2.4



IDPH 1989 (Dalaael HI)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
Chlororoe thane
Bromoetrmn* :
Chloroethane
Methylena Chloride
Triohiorofluromethane
1,1-Dlchlaroethen* '
t,i-Dlchloroa thane
Trana-1 ,2>PIchloroelhene
Chloroform
1,2-Plchloroathane
1 ,1 , 1-Trlchloroethane
Carbon Tetrachtortde
Rromodlchloro methane
i,2-Dlchloropropane
Tran»-l,3-Dlchloropropene
Trichioraethane
Benzene
Dlbromochloromethane
Bromoform
1 , 1 ,2,2-Telrachloroathana
Tolulena
Chlortoenzene:
Ethyl Benzene
Carbon Oleulflde
4-Maihyl-2-PenUnane
ethenyl Benzene
o-xyiene {1 ,2- Otmelhy (benzene)
m t> p Xyteoe (a« m Xyleoe>
2-But»nona (Methyi ethyl ttaane)
ci»-i,a-0lohlo«»ethylen»
Vlny»:.Oh«orW»|i ^; ,-- , ;

Tetrachloroattrvien*

1/10/89
Hanson 290fl

1.0

31.0

23.0

10/17/89
Hanson 2911%

2.7
4.7

32.1

13.3

0.4

T 10/17/89
Hanson 2946:::

6.1
14.4

13.4

14.8

0.2

: i ' 9/12/89
Hanson 2633

14.0

13.9

2.7

0.9

10/17/89
Hanson 2714

J

17.2
65.4

141

28.3

0.3

• • • • " • . 9/12/89
Hanson 2802 H

48.0
39.6

8.4
287.5

68.5

3.3

9/12/89
Hanson 2821

32.3
28.2

200.0

40.0

1.6

9/28/89
Hanson 2901

<1
5.4

49.3

20.3

<1

9/26/89

Hanson 2002

1.0
9.0

97.6

"*

27.5

1.0



IDPH 1989 (Dalasel «1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
Chloro me thane
Bromoethane , •
chloroethana
Methylena Chloride
Trichiorofluromethena
1 , 1 -Dlchloraethen*
1,1-Dlchloroelhane
Trana-1,2'Dlchlor9elhene
Chloroform
1 ,2-Dlchloroethane
1,1,1-Trlehloroethane
Carbon Tetraohloride
Bromodlohloromeihane
1.2-Dlchloropropane
Tran»-1,3-Dlchloroprop«ne
Trichioroethene
B«nzene
Dlbromochloro methane
Bromoform
1 , 1 ,2,2-Tetrachloroelhana
Tolulene
Chlortoenzene
Ethyl Benzene
Carbon Dleulfld*
4-Meihyl-a-Pentanona
Ethenyl Benzeoe
o-xylene (1,2-Mmetftylbenzane)
m A p Xyieoe (M « Xyleoe)
2-BwtMion* (Melltyi ethyl Kaione)
Cie-l,»-OlcM««teth)rtene
Vinyl CMMM ÎJ,
T«tracWoroa«w1«ta

10/17/89
Hanson 29071;

3.7
5.8

49.7

14.3

0.4

H 1 1/6/89
Hanson 2938

1.8

16.7

6.2

s 10/17/89
Morton: 271 7 :

3.6
28.3

16.0

1.7

0.5

9/12/89
Horton 272ft1:

24.8
22.8

7.1
5.6

78.6

2.7

> ; ? : 9/19/89
Honon 2738 :

2.4
36.5

411.6

92.8

53.9

9/12/89
Norton 2741::

60.2
48.1

13.5
11.6

100.0

68.1

8.6

9(12/69
Horton 2742

63.4
50.5

14.0
13.2

434.3

75.8

108.4

4.3

9/12/89
Hotion 2746

62.6
50.6

14.0
136

400.0

64.3

2.6

9/19/89
Horton 2805

1.5
23.9

218.4

43.1

2.1



IDPH 1989 (Dataael «1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter'
Chloro me thane
Bromoethane
Chioroethene
Methylena Chloride
Triohiorofluromethane
1,1-Dlchloroethene
I.VDIchloroelhane
Trana-t^-Plchloroethene
Chloroform
1,2-Dlchloroethane
1 ,1 , 1 -Trlchloroelhane
Carbon Tetrachloride
Bromodlohloromeihuna
1 ,2-Dlchloropropane
Tran»-1,3-0lchloroprop9ne
Trichioroethane
Benzene
Dlbromochloromethane-
Bromoform
1 , 1 ,2,2-Telrachloroelhana
Totulene
Chlortoanzene
Ethyl Benzene
Carbon Dleulfld*
4-Methyl-a-PenUnone
Ethenyl Baniene
o-Xylene (1,2-Dimeihylbenzene)
m * p Xyletw (a* m Xyteoe)
2-Butanona (Melrryi ethyl Retone)
Cie-l,8-(M«hlaraethylena
vinyl Ohkrid»i }'-.
Tatrechloroethvleh* y

V ' 10/1 7/89
Horton 281 1;

26.2
62.3

249.0

47.6

3.8

: : 9/12/89
Horton 2814%:

29.5
35.6

1.2
7.4

205.1
-

57.6

3.2

:* 9/19/89
Horton 2934

2.8
27.5

228.0

54.1

56.1

;>:•;.: 9/1 9/89
Norton 2835:::

1.0

13.3

197.3

26.9

36.7

« 9/19/89
Norton 2838;

1.3
22.2

218.8

51.9

10/17/89
Horton;2»OS

9.4
44 8

133.0

51.6

1.2

10/17/89
Horton 2942

4.2
7.5

13.7

12.6

0.4

11/28/89
Horton 3001

4.4

30.1

8.7

1.8

11/7/89
Horton 3133

2.6

1.5



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dalaaal 41)

Parameter
Chloro me thane
Bromoethane ..
Chloroethane
Methylena Chloride
Triohiorofluromethane
1,1-Dlchloroethene
1 , 1 -Dlchloroethane
Trans- 1 ,2-Plchloroelhene
Chloroform
1,2-Dlchloroelhane
1,1,1-Trlchloroelhane
Carbon Tatrachlorlde
Bromodlchloromelhane
i ,2-Dlchloropropana
Tran»-l ,3-Olchloropropane
Trichioroethene
Benzene
Dlbromochlororpethane
Bromoform
1,1,2,2-Tetrachloroelhana
Tolulene
Chlorfcenzena
Ethyl Benzene
Carbon Diaulfkfe
4-Mathyl-2-Pentenona
Ethenyl Benzene
o-Xylene {1,2-Otmethylbenzene)
m a p Xyleoe (MI m Xyteoe)
2-Butanon* (Methyl ethyl Retane)
cie- 1 ,a>0(«hlara«th)rlen»
vinyl Chlortda: , ,
Teirachloroethvlene

11/28/89
Horton 3037

1.1

09

10/26/89
Norton 2924

1.8
3.2

26.5

8.5

<1

i; : 8/20/89
K(riseir:2728::

53.9

1.0
161.0

63.8

1.8

v 9/12/89
Kln»ey 2803 :

34.3
30.9

8.4
5.2

219.0

24.1

1.5

10/17/89
Ktnaey 2806

23.5
50.2

197.0

50.8

1.3

• 9/19/89
Klnsey 2813 :

0.9
15.1

193.2

20.4

20.0

9/19/89
Klnwy 2822

1

0.8
13.8

182.6

28.2

4.2

10/26/89
Kimwy 2826

18.9
51.9

193.8

58.9

3.5

10/17/89
Klnssy 2829

8.3
14.7

94.3

15.1

0.2



FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

IDPH 1989 (Dalaael HI)

Parameter
Chlorome thane
Bromoethane
Chloroethana
Methylene Chloride
Trichlorofluromethane
1,1-Dlchloroethene
1,1-Dlchloroelhane
Trana-1,2-Dlchloroethene
Chloroform
1,2-Dlchloroethane
1,1,1-Trlchloroethane
Carbon Telrachtorlde
Bromodlchloromethane
1 ,2-Plchloropropane
Trana-1,3-Q|chloropropene
Trichioroethene
Benzene
Dlbromochloromathane •
Bromoform
1,1,2,2-Tetrachloroalhane
Tolulene
Chlortoenzene
Ethyl Benzene
Carbon DUulfide
4-Maihyl-a-PenUnona
Ethenyi Benxene
o-xylene (1,2-Olmelhylbeozene)
m * p Xyleoe (M m Xylene)
2-Butenona (Methyl Ethyl Ketone)
Ci»-l,a-OI0hlor«ethylen»,
vinyl Ch|ofW»;!,;,
TatraQhloroethvlen*

1/10/89
KkiWY 2629

3.0

37.0

35.0

;i : 9/19/89
Klnaey 2833

0.8
12.6

81.0

20.9

6/20/89
Ktnsey 2909

3.5

0.2
13.9

7.0

0.2

« 10/17/89
Kln»ey 2920:

2.3
3.9

29.1

7.5

-

0.2

: 1 1/7/8 9

Kinsey 3002

0.9

10.6

2.8

9/26/89
Lapey 2748

2.7
25.2

224.2

50.0

4.1

9/12/89
Lapey 2817:

23 6
17.5

6.4
2.9

1 14.2

21.0

9/19/89
Lapey 2838

0.5
6.5

50.6

17.5

9/26/89
Lapey 2918

1.5

<1



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Oataael *1)

Parameter
Chloro methane)
Bromoethane
Chioroethane
Methylene Chloride
Trichlorofluromelhene
1,1-Dlchlprcethene
1,1-Olchloroethane
Trana-1,2-Dlchloroelhene
Chloroform
1,2-Dlchloroelhane
1,1,1-Trlchloroethane •
Carbon Teirachtorlde
Bromodlchloromethane
1 ,2-Dlchloropropane
Trane-1,3-Dlchloropropane
Ttichioroethen*
Benzana
Dlbromochloromathane;
Bromoform:
1,1,2,2-Telrachloroethana
Tolulena
Chlorbenzene
Ethyl Benzene
Carbon Dleulfide,
4-Maibyl-a-PenUnana
Ethenyl Benzene
o-xyiene (1,2-Dtmeihylbeftzene)
m a p Xylene (a» m Xylene)
2-Bot«ion» (Melliyi ethyl Ketone)
Ci»- l,8-OUhloroeth)rten»
vinyl ONwrW^.;4m'Ai ;
TetracMoroethvlen* ! '

1/7/89
Upev 3 116

3.0

1.3

: V ? 11/7/89
Lapey 31 17::;::

2.7

1.6

;: :11/7/89
Lapey 3121

2.7

1.9

: H/7/89
Upav 3129

3.8

2.1

11/7/89
Lapev 3130

4.5

2

11/28/89
Llndberg 2402

0.6

: 11/6/89
Ltmlbera 2407

Trace

0.634

1.609

Trace

11/28/89
Undberg 2901

0.8

1.4

1/28/80
Lindberg 2506

6.0

2.9

0.8



FREQUENCY Of DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dalaaet *1)

Parameter
Chloro methane
Bromoatnar*
Chloroethane
Methyler* Chloride
TriohioroflMromethane
t , 1 -Dlchloroethene
1,1-Dlchloroethane
Trana-1,2-Dlchloroelhene
Chloroform'
1,2-Plchloroethane
1,1,1 -Trlchlot oethane
Carbon Tetrachlorlda
Bromodlohloromeihane '
1,2-Dlchloropropana
Tran*-1,3-Dlchloropropene
Trichioroethane
Benzene
Dlbromochloromethane
Bromotorm
1,1,2,2-Telrachloroethana
Tolulene
Chlortoenzena:
Ethyl Benzene
Carbon Dleulftda
4-Methyl-a-Pentanona
Ethenyt Benzene
O-Xylene (1,2-Dimelhylbenzane)
m * p Xyleoe (a* m Xylem>
2-But*oon* (Methyl ethyl Katone)
Cle-i.a-CWohlaraethylene
Vinyl Chloride ,, ,
Tatrechtonxtttnflen* ••

12/5/89
Lindberg 2513

~

Trace

0.786
Trace
Trace

5.464

2.856

Trace

11/6/89
Lindberg 2915

0.595
-

3.684

2.223

Trace

: 11/6/89
Umttwfl 2518

Trace

1.184

11.159

. 4.232

Trace

:::::;::::: 6/20/89
Llndate 2412

1.5

0.7
6.5

0.3

> 6/20/89
Llndate 2424

2.2

1.3

1.0

: : 11/6/89
Lindale 2612

1.686

1.269

Trace

10/17/89
Marshall 2845

11.9
26.9

93.6

47.9

0.9

11/7/89
Marshall 264

134

157

7.7

1.4

9/12/89
Marshall 2722

13.3
1 2 4

3.9

54.0

4.1

<l



FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

IDPH 1989 (Dataael «1)

Parameter
Chlorome thane
Bromoethane
Chloroethane
Mathylena Chloride
Trichiorofluromelhane
1,1-Dlchloroethene
1 ,1 -Olchloroelhane
Trana-1,2-Dlcrtloroelhene
Chloroform
1 ,2-Plchloroethane
1,1,1 -Trlchloroethane
Carbon Tetraohlorlde
Bromodlohloromethane
1,2-Dichloropropana
Trana-1 ,3-Olchloropropene
Trlchloroethene
Benzene
Dlbfomochloromethana
Bromoform.
1,1,2,2-Telrachloroethana
Tolulene
Chlorbenzene.
Ethyl Benzene
Carbon Dleulfide,
4-Meihyl-2-Pentenona
Ethenyl Beniefle
O-Xylene (Î Dtmeihylbenzane)
m A p Xylene (a* m Xytene}
2-Buunona (Methyl ethyl Ketone)
Cie-i,a-0lohlor0eth)r)en» -
Vinyl CMofW»>$j^- ,
TetrachtororthviwMi - < ' • •

11/28/89
Marshall : 273'

19.2
80.9

170.5

37.5

50.6

! 11/28/89
Marshall 273

1.8

0.5

: 10/17/89
Marshall 2745

30.0
67.6

295.0

82.9

3.9

•::::-V.:;?.-8/21789
Marshall: 281 3

38.0
34.0

7.0
3.1

154

35.0

26.0

1.7

: : 9/19/89
Marenafl 2825

1.6
30.0

246

58.2

74.0

:9/19/89
Marshall 2830

1.1
18.7

208.4

40.1

3.2

: - : : ' : 8/21/89
Marshall 2838

36.0
39.0

1.1
7.0
2.9

187.0

44.0

27.0

9/19/89
Mar&nall 2909

1.2
8.8

98.1

32.6

23.1

2/7/89
Marshall 2926

2.0

24.0

57.0



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dalaaal «1)

Parameter
Chlorome thane
Bromoethana
Chloroethane
Methylena: Chloride
Trlchlorofluromethane
1,1-Dlchloroethene
1,1-Olchloroethane
Trana-1 ,2-Plchloroelhane
Chloroform
1,2-Dlchloroelhane
1,1,1 -Trlchloroethane
Carbon Tetrachlorlde
Bromodlchloromeihane •
1.2-Dlchloropropane
Trana-1, 3-Olchloropropene:
Trichioroethene
Benzene.:
Dlbromochloromeihane
Bromoform
1 , 1 ,2,2-Telraehloroelhana
Tolulene
Chlorbanzene
Ethyl Benzene
Carbon PUolfide
4-Methyl-2-PenUnena
Ethenyl Benzene
O-Xylene {1,2-Otmethylbenzene)
m 4 p Xylene (M m Xyiene}
2-Butanona (Methyl. ethyl Ketpne)
Cie-l,2-OUhlor<iethylene% ..
vinyl ChtorW*<£Y^7< M""
T«trech4oroethvlen* ''' -

10/17/89
Marshall 2937

2.3
6.5

7.0

5.2

10/17/89
Marshal) 2946

1.1
1.8

13.8

5.0

0.2

: J1 0/25/89
MarohaB 3011

1.4
3.1

13.1

4.0

1.6

: 10/29/89
Marshall 303.

0.09
3.7

0.5

2.3

: : 2/7/89
Marshall 3101

<1

2.0

:: .9/12/89
Potter 2700

32.2
25.2
6.7
6.9

111.8

23.4

2.2

: : 9/19/89
Potter 2825

0.9
15.8

1925

40.8

28.0

10/26/89
Potter 2826

9.1
10.2

93.1

27.5

<1

8/21/89
PoliBf 2837

20.0

25.0

4.6

1.4
1 130

24 0

18.0

1.2



IDPH 1989 (Dataaal «1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Parameter
Chloro me thane
Bromoethana
Chioroethano
Methylena Chloride
Triohlorofluromelrtene
1,1-Dlchloroethene
1 ,1 -Dlchloroelhane
Trana-1, 2-Dlchloroethene
Chloroform;
1,2-Plchloroethane
1,1,1-Trlchloroethene
Carbon Tetrachlorlde
Bromodlohloromethane
1,2-Dlchloropropane
Trana-1, 3-OIChloropropene
Trlchloroethene
Benzena
Dlbromochloromalhane
Bromotorm
1,1,2,2-Telrachloroethana
Tolulene
Chlortoenzene
Ethyl Benzene
Carbon DlauUld*
4-Methyl-2-Penl»none
Ethanyl Benzene ..
O-Xylene (1 ,2- Olmethy (benzene)
m a p Xyleoe {a* « Xytene)
2-Buuoona (Methyl, ethyl Katono)
cie-i.Z-Olchlowathylene
vinyl OhlwW»̂ ||« ',
TeiracWoroethvlen* t

H/28/89
Potter 2933

2.9

0.6
0.3

29.8

12.0

0.6

10/26/89
Sa well 2718

3 2
27.2

15.6

1.8

0.6

9/12/89
Sewell 2814

51.0
55.6

11.5
9.1

90.0

73.7

^/

5.0

9/12/89
Sewell 2822

49.0
54.2

2.2
11.7
9.2

210.0

73.2

6.7

9/19/89
Sewell 2828

1.1
18.8

215.0

47.9

32.3

6/20/89
Sewett 2902

10.9

38.9

21.8

0.3

: 9/26/89
dowel) 2909

6.7

88.9

25.1

"

t.t

2/7/89
Sewell 2909

2.0

36.0

22.0

1.0

9/26/89
Sewell 2917

<l
4.9

38.6

28.1



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dalaaal *1)

Parameter
Chlorome thane
Bromoathan*
Chioroethane
Methylene Chloride
Trichiorolluromethane
1,1-Dlchloroethene
1,1-Dlchloroethane
Trana-1, 2-Dlchloroe|hene
Chloroform
1,2-Dlchloroethane
1,1,1-Trlchloroethene
Carbon Telrachlortde
Bromodlchloromelhane-
i ,2-Dlchloropropana
Trana-1, 3-Olchloropropene
Trlchloroethene
Benzene
Dlbromochloromethane
Bromotorm
1,1,2,2-Teirachloroethena
Tolulene
Chlorbenzene
Ethyl Benzene
Carbon Dleulflda
4-Meihyl-2-Penunana ..
Ethenyl Benzene !

O-Xylene (t,2-0lme«hylbe«uane)
m A p Xytene (M « Xyteneji
2-But*non» (Melhyl ethyl MMtoine)
ci»-i,a-0lohloroethvlen»
vinyl OhlwM»£i&t!4 •
TatrachloroetrrvlenaT ,

9/26/89
Qewell 2921

<1
4.4

107.3

19.5

1.0

9/28/89
Sewell 2»30

<1
4.6

111.2

19.8

1.4

:.; 8/21/89
Sewed ; 2930 ::

5.9
7.3
1.1
2.0
0.7

28.0

13.0

6.9

1.0

12/29/89
Sewell 2934

3.2
7.3

48.0

17.8

1.5

9/26/89
Sewell 2938

<1
6.8

82.9

18.5

<1

9/26/89
Bewail 2938

<1
6.8

82.9

18 5

<1

9/26/89
Sawell 2976

99

102.5

30.6

1.6

10/26/89
Sewell 3016

<1

10/25/89
Bewail 3026

4 4

19.0

7.7

9 9

<1



FREQUENCY OF DETECTION-SOUTHEAST HOCKFORD

IDPH 1989 (Dataaal »1)

Parameter
Chloro methane
Bromoethane
Chloroethane
Methylene Chloride
Trionioroduromaihene
1,1-Dlchloroethene
l,l-Dlchloroalhane
Trana-t,2-Dlchloroelhene
Chloroform
1,2-Dlchloroethane
1 ,1 , t-Trlchloroelhane
Carbon Tetrachlorlde
Bromodlohloromethana
1,2-Dlchloropropane
Trans-1, 3-Dlchloropropene
Ttichioroethene
Benzene
Dlbromochloromethane
Bromoform
1,1,2,2-Telrachloroathane
Tolulene -
Chlorbenzene
Ethyl Benzene
Carbon Dlaulflde
4-M«thyl-2-PenUnona ,
Ethenyl Benzene - ' ,
o-xytene (i,&Otnv»thylb*nz»ne)
m * p Xytene (M m Xyleoe)
2-Buunone (Methyl ethyl MMone)
Ci«.i,a-0lohlo«iethylen» .
vinyl OMorWtt '̂
Tetrachloreethvlen* : >

10/25/89
Sowell 3040

0.9
1.5

8.6

3.4

0.9

11/7/89
Sewell 3136

3.9

2.3

q:: 11/7/69
Sewell 3138

3.4

2.1

<1

:;:| 1/7/89
S«welt 3142

3.0

1.8

- 9 / 1 2 / 8 9
Wills 1201:; :

1.50

<1

,

<1

: 10/25/69
Wills 1610

12.8
33.6

133

37.5

0.9

11/7/89
Will* 1703

42.8
37

220

73.9

1.7

9/12/89
Wills 1920

49.2
39.7

11.8
9.8

260

50.0

4.3

8/21/89
WILLS 1935

30.0
55.0
I.I

11.0
3.4

210

45.0

42.0

2.1



IDPH 1989 (Dalaael *1)

Parameter
Chtorsmelhene
Brofnoethan*
ChteroethiRe
Mettiylene CW«W» ;
Trlebtorofluromettiafle T
1,1-Plehletoetbene
1,1»WoM«reat»MMM»
Trena-1 ,2-Dlobloroethene
Chloroform
1,*.0lcnloroelbane
1,1,1'Trlebloroelhane . < ,,
Carbo,ft Tattaohlortde -• { *
BromodlchlorflBMthane < -.. -? *• ? » '
Î l-Dlohtoropropen* ! " " • " • •
TraiMi*1,9-Oloeior9|irofeQe
Trfohtoraelhene . :
Benzene
Olbromoohlorome thane
Bromoform <
1.1,M-Tetradtlori>ath»n« i
Tolutfn*' ' f - ' *\^ - -
dilorperoene
Ethyl Benzene
Carbon DteulfUe
4-Methyt-2-Pentenon*
ithetiyt Ber»eee * "'•
0-Xyiene (1,a^Hmeth»lb»i»x*BeJI
« * ? Xytena (a» m Xylene)
a-ftuleoor* (Met»»Yt Ethyl Kekw)
Cle.1 .MXefOoroelhylene
Vtoyl Cntortde
Tetrachtoroethvlene j

12/5/69
Brook* 1004*

Trace

Trace

1 905

0 545

Trace

:;:•::?:--:: : -/1 1/6/89
Brooke 1113

2 6

08

12/5/89
Collins 3310

Trace

Trace

2 173

0 868

Trace

11/6/89
Hamilton 1709

1 616

0 55

Trace

11/6/89
Hamilton 1717

Trace

1 782

1.042

Trace

12/6 /89
Johnson 1613

12 /5 /B9
Johnson 1638

Trace

Trace

12/S/89
Johnson 1746

Tiace

Trace

1 2 / 5 / B O
Ivran 1738



IDPH 1989 (Dalasal «1)

FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

Parameter .
Chioramelhane
Broraoelaanf -
Cbtofoethane
Methytene Ottorid*
Trlchtoroflurometbaae - ;v
1,1-Plchleroetbene : -
t,1»Q|ohlor«atha0«
Trenail, 2-DloMoroethene !

Chloroform
1,2-DlchloroeibaBe
t,1,1*Trl«bl«roelhene , jS »
Carbon Tet»*»hJortde - :•'••
Bromodkhtorametnane -..,',.
1,2-Dlchloroprop«fta -?- " ~
Tran»-1,9-OloMor»firopeRe
Trlchtoraethe^e \
Beroeoe '•. "" ' ; -
OlbromoohlorowetheiMi
Bromoforn» ; * ,̂ <-V - - ̂  f ],
t,1,2,X-T»traoolon>«th»na ' - ;< ,
Toiulen*-' ' , ';{' t ;-%

Chlofbenzeoe ,&--'' 4 ' - U '-
EthytBeMeii*:^:^! , ' "£ ,
Carbon PUiritJde ' ' ' ' " "
4^Melhyl̂ -(»entM«n% :' ; x
Ethan* *vxitM*$'$< \ >-' '-^ ,j
(VXylene (l,MB«»eA>lb«»ze»e)
« « p Xytiroe («* M Xytene)
X^viaooMi (Methyt Ethyl Ketone)
Cle»l ,̂ 0lehlof9flliy1fne
Vinyl Chloride ; ,
Tatrachloro.lhvUne

11/6/69
Penlifna :1637

4057

2 107

f::::s:r::':-- 12/5/8 9
SamJy Hllw:1734

Trace

Trace

12/5/89
Sandy Hltw 18tC

Trace

12/5/89

s«ndy HlUv 1812

Trace

Trace

12/5/89
Sandy Hllw 2701

Trace

Trace

10/25/89
Reod 1825

8 5
14 4

92 1

35

0.5

10/25/89
Rood 1930

12 8
46 3

93

46 6

1 5
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Source: IDPH
Year: 1989 (December)

Summary of Historical Sampling Results

PARAMETER

Chloromethane
Bromoethana
Cfitoroethane
Methylene Chloride
TrichlgrofHjrornetharjei
I,1-Dichl0ro6then&
I.t-Dichloroothane
Transit ,2-pi0h|o.r<j&tf)an&
Chloroform
1 ,2-Dichl0ro(Mrmn&
i,M*Tfichi6f««ttmrt0
Carbon Tetrachloride
Brofnod|0hl«n'OJT»6fh9ri0
1 ,2-Dlchlof opr opane
Iran $- 1 ,3* P foh loroprop.ene
Trichto«>$th*Jtti
Benzene , ' »
p}broffl0chtof9in*ttia#a
Bromoform
1,1 ,2,2.TetrachR>roeth9rt9
Toluwre
Chlortwrae«« ;
Ethyl Baruana
Carbon Olsuifida
4-MeUiy}'2'Fentanonei
£tti0oy| Boaawtf {$tyfarid)
O~Xylen« (1 ,a«0«methyJb«ra9f»»j
m * p Xytew ( 99 irvXylene)
2-Botanone (Methyl Ethyl Katona)
CJ«*1 ̂ -0bhl0rodthylen9
VJnyl ONof)^0 -
Tatrachloroethylene

« DETECTED/
# SAMPLED

3\80

15\80
21\80
10\80
8\80

12\80
40\80

2\80
1\80

42X80
1\80

1\80

3\80

39\80

RANGES (ug/1)
Minimum

1
1

1
1

ND
2
2

ND
7

3

M)

Maximum

30
78

5
23

159
27

2

58
7

65

7

MCL*
(US/I)

7

5
200

5

5
5

2000"

700**

100\5

2
5 * *

PRS'»«
(ug/l)

7

5

5

5
5

2000

700

100

10000

2
5

SAMPLES
>t= MCL

*

3

1
0
1

9
1

1

%

3.8%

1.3%
0.0%
1.3%

1 1 .3%
1.3%

1.3%

SAMPLES
>/= 50% MCL
#

6

3
3
1

12
1

3

%

7.5%

3.8%
3.8%
1.3%

15.0%
1.3%

3.8%

SAMPLES
>l= PRS

#

3

1

1

9
1

1

%

3.8%

1.3%

1.3%

1 1 .3%
1 .3%

1.3%

'Sale Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetect



FREQUE NCY Of DETECTION SOUTHEAST ROCKFORD

IDPH 1889

Parameter
Chloro methane
Bromoethane
Chloroethane
Methylena Chloride
Triohioroflurcmethane
l , i -Dlchloroethene
t , i -Dlchloroethene
Trana-1, 2-Olchloroelhane
Chloroform
1,2-Dlchloreethane
1,1,1-Trlchloroethane
Carbon Terfachtortde
Bromodtohloromelhane
1,2-Dlohloropropane
Trans-1, 3-Dlchloropropene
Trichtoroathane
Benzene:
Dl bromochloromathane
Bromolorm
1 ,1 ,2,2-Teirachloroethane
Tolulene
Chlorberaene
Ethyl Benzene
Carbon Dlauinde
4-Meihyl-2-Pent*nona
Ethenyl Banxett*
0-Xylen* (1 -̂Otmethylbenzene)
m * p xyiene ^M m Xylene)
2-Buteoon* (Methyl ethyl Katone)
cie.i.a-OlcMaraethylene
Vinyl Ot»l«rW«f?'4V
Tetraohtoroadivlen*

12/4/89
Bildahl: 3029

i

0.3
7.1

12/4/89
BlWahl 3221 :

1.3

1.3

12/4/89*
BlWaW : 3237;:

0.5

1.0

0.8

12/12/89
BlWahl Ml 8

: 12/12/89
BitdaM 3324:

: ; 12/12/88
Carlwn 3006

0.9

Trace

12/4/89
Collins 3201

4.7

2.8

4.8

12/4/09
Collins 3202

3.7

1.1

6.5

12/4/89
Colllnt 3230

1.3

0.4

1.5



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IOPH 1089

Parameter
Chlorome thane
Bromoethane -
Chloroeihane '
Meihylena Chloride
TriohioroMuromelhane
1 ,1 -Dlchloroethene
1,1-Olchloroelhan*
Trana*1,2-Plchloroelhane
Chloroform
1,2-Dlchloroethane
1,1,1-Trlchloroethane
Carbon Tetrachloride
Bromodlohloromethane
1,2-Dlohloropropana
Trane-1,3-Dlchloropropene
Triohloreethane
Banzana
Dlbromochloromaihane
Bromoform
1,1 ,2,2'Telrech|oroetpana
Tolulene
ChJorfeeruena
Ethyl Benzene
Carbon DlautfW*
4-Meihyl-2-Pentanone
Ethenyl BeroatM
o-Xylene (l̂ MHrnerhylbeflzene)
m * p Xyteoe (M m Xytow}
2-But*nona (Methyl Cthyl Katone)
Cie- 1 ,>-Olohlofoethylena
vinyl OMwMt",'^ , / - ' - " - '
Tetrachlorotthvlena' ,-

12/4/89 :;
CoHin* 3234

0.6

0.8

12/12/89
"Colllna :33irJ

Trace

2.7

1.1

Trace

12/11/89
Ed Vera 3414

: 12/11/89 :
Ed Vera3425

: 12/11/89
Fruhlartd 3090

12/12/89
Harrtoon 2313

0.7

12.3

Trace

12/4/89
JottfMon 1631

12/11/89
Johnson 1637

12/1 1/89
Jonnson 1641



FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

IDPH 1989

Parameter
Chloro me thane
Bromoethane
Chloroethane
Mathylena CNortde
Trichiorofluromethan*
t,1-Dlchloroethene
1,1-Dlchloroe thane
Trans-1, 2-Dlchloroelhene
Chloroform
1,2-Dlchloroethane
1,1,1 -Trlchloroethane
Carbon TetfAohktride
Bromodlchloromethane
i,2-Dlchloropropane
Trana-1 ,3-Olchloropropene
Trichioroethene
Benzene
Dlbromochloro methane
Bromoform
1,1,2,2-Telrachloroethane
Tolulene ' -
Chlorberuene
Ethyl Benzene
Carbon Dlaulflde - >
4-Meihyl-2-Pentanena
Erttenyl Banian* " - i ; ..
O-Xylene (1,2-Oimelhy (benzene)
m * p Xylene (M m Xyleoe) :

2-But*oon» (t4elhy< Cthyl Katone)
Cle-l.a-OloWofoethylena < ,
vinyl Chkwfd*^-'t' r , 'iv
TetrachloroathYleha

12/11/89
Johnson 1642

12/11/88
Johnaon 1711

12/11/891;
Johnson 1728

—

: 1 2/1 2/89
(fehakaukee 371

Trace

0.6

0.9

Trace

12/12/89
Lapey 3038:;

Trace

2.980

1.673

Trace

12M2/89
Lapey 3205

2.731

1.6

Trace

12/12/89
Lapey 3230

12/4/89
Lapey 3245

0.7

12/11/89
Lund 2426



FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

IDPH 1989

Parameter;
Chloromethane
Bromoethane
Chloroethane
Methylen* Chloride;
Trlohiorofluromethene
1,1'Dlchloreethene
1,1-Olchloroe thane
Trana-1 ,2-Plchloroa|hene
Chloroform
1,2-Dlchloroethane -
1,1,1-Trlchloroethane
Carbon Terraohlortde
Bromodlchloromethane
1 ,2-Dlohloropropane
Trans-1, 3-Okhloropropene
Trlchloroethane
Benzene:
Dlbromochloromathane
Bromotorrn
1,1,2,2-Tatrachloroethana
Tolulene
Chlorbenzene
Ethyl Benzene
Carbon DUolfWe
4-Methyl-2-PenUnena , / •
Ethenyt Baroeoe ,:;- .-s; -''•••:.-
o-Xylen* (l>2-0fntelhylbe«iz*ne)
m a p Xvtene (a«m Xytene^
2-But»nona< (Melhy< ethyl Katone)
Cie-1,»-OI«hloroethy1en» ,;'
vinyl ChkwW»tjt,/ , - ;; '!

Telrachloroethvlena! ••" . :>< ;

12/11/89 :
Lund 251 7

12/11/89
: Lund 2528?

12/11/89
i-: Lyran :;:i645's:

12/11/89
ft Lyran 1650 ;

12/11/89 :
:• Lyran'; 1714-'-

12/14/89
: Main 2921

Trace

12/4/89
Marshall 2721

4.6
31.6

18.1

1.5

1.8

13.5

12/4/89
Marshall 2730

28.6
77.9

4.7

108.0

23.7

64.5

12/14/89
Marshall 2813

Trace



FREQUENCY Of DETECTION SOUTHEAST ROCKFORD

IDPH 1989

Parameter 1

Chlorome thane
Bromoethane
Chloroethane ;. ,
Methylena Chloride -
TricrUorolluromethene
1,1-Dlchloroetherte
1,1-Olchloroethane
Trana-t,2-Dlchloroethene
Chloroform
1 ,2-Dlchloroethane
1,1,1 -Trlchloroethane
Carbon Tetrachloride
Bromodlohloromethan*
1 ,2-Dlchloroprop»ne
Trane-1,3-Dlchloropropena
Trichioroethene
Benzene
Dlbromochloromathane
Bromoform
1,1,2,2-Talrachloroathane
Tolulene
Chlortoenzene
Ethyl Benzene
Carbon Dlsulllde
4-Methyl-2-PenUnon*
Ethenyl Beniene
O-Xylene {1,2-Dlmethylbe<«en*)
m * p Xylene (M m Xytene)
2-Botaoone (Melhyf Ethyl Katone)
Cia-i.a-OlcWoniMithylentl:1 ; - •• -
vinyl tMejrie îp^ !̂''
TetrecWoroethvlerieil*-'̂ ? '

12/12/89
Manshall 3138

2.6

1.7

Trace

12/14/89
PewWno ; 1802

1.285
Trace
Trace

1.158

2.376

Trace

12/11/89
iandy HllwS1715

12/14/89
Sandy- Hlh* 1816

12/12/89
Jandy HUw 24 M

Trace

12/14/89
Jandy Hllw 321

1.890

0.954

-

12/11/89
3oulhworth343:

12/4/89
7th 3133

1.7

06

0.2

12/4/89
7lh 3209

2.9

0.9

3.3



FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

IDPH 1989

Parameter
Chloromethana.
Bromoath*n«K K ' $
ChloroettianaC^ •>
uethylen* .Chloride
Trichlorpduromethana
1,1-Dlchlaroethena
i,i-olchloroethane
Trana-l,2'Plch)oroelhene
Chloroform
1,2-Dlchloroethane
1,1, 1 -Trlchloroethane
Carbon Telrachloride
Bromodlchloromeihane
l,2-Dlchloropropane
Trana-i,3-0lchloropropena
Trichtoroethene
Benzene
Dlbromochloromethane
Bromolorm
1,1,2,2-Telrachloroelhana
Tolulene
Chlortoenzene
Ethyl Benzene
Carbon Dleulfld* •
4-M«ihyl-2-Pent*nana ;
Ethenyl Beroen4t , -
o-xylen* (1 -̂tHmethytbeflzene)
m a p Xyleoe {M m Xyteoe)
2-But»non« (Methyl Ethyl Ketone)
cie-t.a-Olohloroethylene > • ,
Vinyl CMw«4^i ;̂/
T«lrachloro«thYl»r«»1 -

1 12/4/89v-::

:::-:-̂ 7lh..3217:;::::;

1.2

0.2

0.9

12/4/89
: 7lh::3241

0.4

0.7

12/8/89
7th 3317. .

1.978

0.907

Trace

12/8/89 :
8TH2810 i

2.822
Trace
Trace
0.711

22.525

5.644

Trace

: 12/12/897
.;«»i»'-333o;;»

1.311

: 12/8/89
:;;::s-«h::301B:v:::

0.607

Trace

12/14/89
:»th 3125

2.388

1.532

Trace

12/4/89
9lh 3137

^.

3.9

1.4

1.0

12/12/89
61h 3238

1.7

Trace



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989

Parameter
Chloromethana
Bromoethane . ; • < ; > '
Chloroettiane >•>•' yt * - ;' '
Methylene Chloride <
Triohiorofluromethane
1,1-Dlchloroethene
1,1-Dlchloroalhane
Trana-1,2-Plchloroeihene
Chloroform
1,2-Plchloroethane ; ;
1,1,l«Trlchloroethene
Carbon Tetraohtortde
Bromodlchlorornethane
1,2-Plohloropropana:
Trans-1,3-0lchloropropene
Trlchloroethane
Benzene
Dlbromochloromethane
Bromoform
1 ,1 ,2,2,-Tetrachloroethane
Tolulene
Chlorbenzene
Ethyl Benzene
Carbon DlaulfWe
4-Methyl-2-PenUitona .."; "
Ethenyt BarutMt«- -.-';/ v \*'< -,
o-Xylene (t̂ OfenelhylbenMne)
m * pXyleoe(a«ovXy»ene) //
2-BulaoofMi (MethyK Ethyl |*atone>
cie.l,a-Olohlor<»ethylen»|L...-: - > -
vinyl ChlotW»IM|fei0/'$ ' % -
Tetrachloroethvlenaf«C - - -

12/12/89
9th 3321 m

12/12/89
:: 9lh 3326

Trace

12/4/89 :
.. 101*1:3125;?

2.8

12/4/89
:: 10th 3142 ::

2.8

2.1

1.5

12/5/89:
; imh 3201 ;

Trace

Trace
Trace

3.374

2.055

Trace

12/12/89
NlOlh 32 W

12/12/89
10th 3210

Trace

Trace
Trace

2.567

1.457

Trace

12/12/89
lOtn 3236

Trace

1.693

0.894

Trace

12/5/89
lOlh 324$

Trace

1.597

0.616

Trace



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989

Parameter
Chloromethana
Bromoethane
Chloroettmne
Methylena Chloride
Triohiorolluromelhane
1 , 1 -Plchloroethene
1 , 1 -Dlchloroethane
Trana»1,2-Dlchloroelhene
Chloroform1;
1,2-Plchloroethane
1,1,1-Trlchloroethane
Carbon Tetraohlorlde
Bromodlehloromethane
1,2-Dlchloropropane
Trana-1,3-0lchloropropena
Trlchloroethane
Benzene
Dlbromochioromethane
Bromoform-
1,1,2,2-Telrachloroethane
Tolulene
Chlorbenzene
Ethyl Benzene
Carbon Dieulflda
4-Methyl-2-Pentenon«
Cthenyl Benieti*;, - ' . < , • • - ,
o-Xylene (1,2-OJmethylbeniaoe)
m * p Xytene (»a tn Xy»eoe)> - -
2-Butanom (Methyl, Ethyl Katono)
Cia.l.a-Olchloroethylena,.
vinyl ChlorW»>|fgu,; !'-,
TetraQhloroethvl»n«^) - •'

12/12/89
Illh 2707:

2.490
Trace
Trace

0.504
5.885
1.914

1.614

Trace

12/12/89
11th; 2734:;:

29.998
Trace
Trace
3.833
1.612

152.800
27.249

55.400

Trace

: 12/1 2/89
™:::;i1tn;;:2744-;K

30.03
Trace
Trace
3.736
1.646
158.8

57.7

Trace

12/12/89:
i: 11th 2834: :

Trace

1.175
0.522

41.7

18.584

Trace

:•:• 12/12/89
11th 2837:

4.767
Trace
Trace
1.067

37.0

17.182

Trace

: 12/12/89
:. 111h 2842

3.584
Trace
Trace
0.746

29.8

14.810

Trace

12/12/89
tllh 2901

Trace
Trace

0.621
Trace
23.85

9.293

Trace

12/12/89
11th 2926

1.027
Trace
Trace

10 544

4.397

Trace

- 12/12/89
11th 2942

0.956
Trace
Trace

9.675

3.582



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989

Parameter
Chloro me thane
Bromoethana -
Chloroethane *
Methylena Chloride !
Trichioronuromethane
1,1'Dlchloroethene
1,1-Dlchloroelhane
Trana»1,2-Plchloroelhene
Chloroform
1,2-Dlchtoroethane
1,1,1-Trlchloroalhane
Carbon Tetrachlorlde
Bromodlohloromethana
1.2-Dlchloropropane
Trane-1,3-Dlchloropropena
Trichioroethene
Benzene
Dlbromochloromelhane
Bromoform
1,1,2,2-Tetrachloroethana
Tolulene
Chlorbenzene
Ethyl Benzene
Carbon PUulfWe
4-Melhyl-2-PenUnone • - - , . . <
Ethenyl Benzene * -' « '' ; , ,
0-xylen» (l̂ -DUnethylbenzane)
m it p Xytone (a* w Xyteoe) ••-,,-- <l
2-But»ooiw (Melhyf Ethyl Katone>^|^
Cie-t,8-OI«W««i«thy1en»f ; '>>",?
vinyl ChlwW l̂i;̂ !̂ !' '- '-. '•• "
Tatrachloroethvlena ; ̂

12/12/89
Illh 3132:

, Trace

3.186

2.087

Trace

-i;i2/lT/89;:::'::
:w.1Btln341'4;:;;;:

12/11/89 •
;;:;Hieih';;3iio-:;.

2.2

•: 12/1 1/89 >:::
: 18«h 3510:f

"

•;;i:i2/4/89:V::

Brooke 1317:

3.2

1.0

::;::! 2/4/8 9
Klnsey 2929

2.1

1 1.4

5.0

2.9

. 1 2 / 4 / 8 9
$«we» 3133

-

12/4/89
20th 3110

2.3

2.9



IDPH 1988



Summary of Historical Sampling Results
Source: IDPH
Year: 1988

PARAMETER

Chtoromethane
Brdmo îhane
Critoroetharje
Methylene Chlorfda
TricMo roJJu romet h arte
1,1->0fchlaroethftnd
1,1-Dichloroethane
Tfe,n>t ,£-0ichiorot6tf»an0
Chloroform
1,2-0f<fhloroethan*
l/M*Tf|eb,two*ltia«0
Cartoon Tetrachloride '
BfomodiehiorGmaJhana
V,2-DlchIofOpropafle
Tr an S'l ,3- Dich loroprope««
Trichtoroothdria
Benzartft
Dlbfomqchloromethafle
Bromoform
1,1 .g.g.telrachloroethsrw
ToMw
Chlorbertzerw
Ethyl Bai#an0
Carbon Disuifida
4-M9thy$-2-F9Rtanori«
ethfinyl B0f«a<i0 {$tyr$n^
O-Xylena (1 ,2-Dtmethylbert290e)
m 4 p Xylene { a$ m-Xylene)
2-Butanone (Methyl Ethyl Kelorb)
Cî 1,2'DfchlQfOethylen«
VMyi ONori<î  ' '
Totrach foroethylene

i DETECTED/
4 SAMPLiP

8\17
8\17

9\17
1\17

13\17
1\17
1\17

12\17

1\17

11\17

RANGES (ug/l)
Minimum

MD
1*)

hO

2

1

IO

Maximum

4
25

7

140

140

14

MCL*
(ug/1)

7

5
200

5

5
5

2000"*

700"

100\5

2
5"

PRS«»«
(ug/|)

. 7

5

5

5
5

2000

700

100

10000

2
5

SAMPLES
*fa MCL

#

0

0

8

1

%

0.0%

0.0%

47.1%

5.9%

SAMPLES
*W=50%MCL

#

1

2

10

6

%

5.9%

11.8%

58.8%

^

35.3%

SAMPLES
>/*PRS

#

• o

8

1

%

0.0%

47.1%

5.9%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
"'Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetect



IDPH 1988

FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD (GC-MS)

Parameter;
Chloromethane
BromoethM*,
Chloro»th*t»«
Methylene Chloride
Trlchlorofluromethane
1 ,1 - Dlchloroethene
1,1-Dlohloroe thane
Trane-1,2-DlQhlQr0«thene
Chloroform
1 ,2-Dlchloroethane
1,1,1 .Trichloroethane
Cerbon - TetreoWoride
Bromodlohtoromethnne
1 ,2-Dlohloroprapnne
Trana-1,3-Dichloropropene
Trlchloroethene
Benzene - .
Olbromooltloromethene
Bromoform
1 .1 ,2,2-Tetraehloro«th*ne
Tolulene
Chlorben*»ne
Ethyl Beraeoe
Carbon D)e«r5d*
4-Methyl-2-Pent«Rone
Ethanyf Benzene
0-Xtfene (U«Wmethylbeniene>
m * f» Xylene («• m Xytene)
2-Butanon« (Uetfcy* Ethyl Ketone)
Cle-l,a-OkhJorD«thylen»
VhqlOM.tMr&r. ;
Te trechlot oethrten*

8/00/88 "
Cannon 2741

2.0
13.0

4.5

140.0

140.0

4.8

-:::;:-::::;;::::-s!»/e78'8
Cannon 2842

1.2
11.0

86.0

40.0

0.9

:: 9/8/88
Cannon 290-

1.4
2.0

1.5

56.0

6.4

0.2

9/13/88
Hanson 2804

3.8
25.0

4.7

98.0

68.0

3.2

8/8/98
Horlan 2922

1.3
11.0

0.6

110.0

51.0

2.0

10/19/88
Horton 2»25

3.0

3.0

Trace

S::;;*;:*. 0/9/88
Hwwn 2928

1.1
9.1

2.7

23.0

12.0

2.7

:: i; 8/9/88
Horton 3006

7.0
1.7
1.8
0.9
3.6

2.7

7.0

2.6

: : 8/9/88
Lln<8>era 241:

-

2.1

1.1

8/9/88
Undbera 2421

0.7



IDPH 1988

.FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD (GC MS)

Parameter
Chloromethane
Bromoethene
Chloroethane
MethyfeiM Chloride.
Trlchlorofturomethene
I.MJtcMorotthta*
1,1-0lchloroeth«ne : \
Trana-1 ,2-Olchloroetiten* \"
Chloroform s , - '
1,2»Oiohloro*th*iM)
1,M«Td«W»»»ih*nf;, , ;\jf -, ̂ ,
Carbon TetnwWorWe ; >
BromodtfthloromethaJMi ;;
l,2-0iohloro|»ropen« , -> -
Trana'I^DtohloroprOpen* - - '
Trlchloroethen* '-^ < , -„,* . i
Beraen* % - ,' *> - , ,- |, - > . - - *
Dibromo«hloromelh*n* I > '* *
Bromoform v< - ^ i'
1 ,1 ,2,2<Tetrachlor«*t>UH»
To|ulen« ; •; "
ChlortMniefl* ]\< ,
Ethyl Beruem *^01?J%\-«
C*rbo» W*u*fW»:'!( ,̂ k|'! <-
4.Methy|.a»P»nt«^J -̂||j! .;, M
Ethenyl Bewww^Sxflft1' :' ^ '"
0-Xytee« (< Î̂ WHl̂ Mwtx««»^
m A p XyttMi {te M Xyien*)
2-ButajtotM fe|ett̂ |(jlUtyliKe4onei

Vinyl ffhlgrK^^^^^^B; j lf>^x'
Tetr*.ohl»nM»(lm î̂ ^P'x ' " ,

8/9/88
Undbera 2618

0.4
1.0

0.6

16.0

6.1

2.9

«?;;r-8/B/89
Lund i 2526;:

W8/9/89
Ralph 72K

8/S/88
Sewell 2722

0.2

3.2

0.5

; .;^8/»/88
«tn'¥3Zt»;:^:

0.1

0.3

4.8

2.8

14.0

:t 879/88
10th:: 3221 ?

1.7

0.7

S-;;»-. 8/9/88
1 1th 2826 :

0.5
8.7

2.5

94.0

20.0



FC?J1 I A

ARDL. Inc.

INC."5AN! C ANALYSIS uATA SHIZT
METALS

:i?A Sar.sle N o . :

Level

.:-: ( so i l / wat

( l o w / M e d ) :

.ids:

Ccncer.tra

! 1
! CAS No . ;
i ' '

| 7 4 2 9 - 9 0 - 3 !

| 7 4 4 0 - 2 £ - C !

! 7 4 4 0 - 3 3 - 2 !

I 7 4 4 0 - 3 9 - 2 |

I 7 4 4 0 - 4 1 - 7 ]

! 7 4 4 0 - 4 3 - 5 |

I 7 4 4 0 - 7 0 - 2 |

I 7 4 4 0 - 4 7 - 2 |

I 7 4 4 0 - 4 8 - 4 |

i 7 4 4 0 - 5 0 - S i

i 7 4 2 9 - S 9 - 6 j

1 7 4 2 5 - 9 2 - 1 !

I 7 4 3 9 - 9 5 - 4 !

1 7 4 2 9 - 9 6 - 5 !

1 7 4 2 9 - 9 7 - 5 1

1 7 4 4 0 - 0 2 - 0 1

! 7 4 4 0 - 0 9 - 7 1

) 7 7 3 2 - 4 9 - 2 1

1 7 4 4 0 - 2 2 - 4 |

i 7 4 4 0 - 2 3 - 5 !

i 7 4 4 C - 2 2 - C !

i 7 4 4 0 - 5 2 - 2 1

i 7 4 4 0 - o S - o j

j !

Be: "s :
i ~ - .a — •

e r ) : UA^r "ai3 Sd;n?le ^:

\ \ D a t e Received:

^~) ^ r . i A W i v' -^'
"Ty^'f^ ^ \\\\ § l \U^f \ \^ &

-ion Units ( u g / L or rng/kg dry w e i g h t ) : ̂ f .
d

\\ i i i
Ar.alyte 1 I Concentrat ion 1C 1 , M . |

l i i i ' i

Al-T.inun l i £/30] i I /^ i

An t imony i ' y^^ i i /* i

Arsenic l l / u . \ \ • 8ri i

5ariu.-n 1 ! £^/-7 1 1 P I

Servliiunl 1 /«/ i ' ^ 1

Cad.7iiun l l *^* 1 i • ' 1
calci'-Ti i I 7^3CO | ; /a i

Chromium l ! 9 tJ \ 1 P \

Cobalt M /Q(J \ \ P I

Cocoer I I ^7 | l P \

Iron 1 I S£L( ' \ 1 /> 1

Lead M if ; I ^ 1
Magnesium 1 J(f}9<>^ \ \ P \

K a n c a n e s e l l £*/ l l P i

Mercurv 1 | 0. SM. i I C/ I

Nickel 1 1 &*"U \ \ P \

?otassivrn| 1 (T^oooT I l P I

Selenium 1 1 «^M 1 i 'ftr-l \

Silver i I 7</ i I /^ 1

Sodium 1 i -2-?- °oo - l i p ? l

Tnalliur. ! ! --5"w 1 i f 1

vanadium 1 i A^V \ \ P \
Zinc M 5 ̂  , , P |

1 : i ! l

Clarity Befc r s :

C l a r i t y A f t s r :

200CX6-!

?/3o/58

D<i— >

//

Q 1

1

!

1
1

1
1

1

1

1

!

1

1

1

1

1

1
(

1

,

, RECEIVED

! SFP 1 ? tQflfljt.r \ c. Ijoo
. I

, iL?A-DLFC
I

fern

A r t i f a c t s :



INORGANIC ANALYSIS 'DATA SHEET
OTHER INORGANICS

Lab Na.T.e: ARDL. Inc. IS?A Sample No . : I O I £)

Matrix ( s o i l / w a t e r ) : ( Jftt<r

Level ( l o w / r - i e d ) : [

\ Solids:

Lab Sa/r.ple ID: JQQO&4,- f

Date Received: ?/3 «•'/.?

Concentrat ion Uni ts ( u g / L or mg /kg dry w e i g h t ) :

CAS No. (Ana lv t e
I I I I
I I Concentration 1C I
I I I

M

Cvar.ice

Phenol l

5".Otx

I I

I ' Sulface

Sul f ide /Oobu,

l I

I I



NORGANIC ANALYSIS DATA SHEET
METALS

Lab Na.T,e: ARJL- Inc • _:E?A Sample No. : GlOl S

Matrix (soil/water): u#t*r -ab Sample ID:

Level (low/xed): . i^"8 Received:

% Solids:

Concentration Units (ug/L or mg/kg cry weight): U

:AS No. lAnalyce I I Concentration |C I M
| I M 1 ! l

| 7 4 2 9 - 9 0 - 5 !

1 7 4 4 0 - 3 6 - 0 1

J 7 4 4 0 - 3 8 - 2 |

| 7 4 4 0 - 3 9 - 3 . 1

| 7440-41-71

! 7 4 4 0 - 4 3 - 9 |

| 7 4 4 0 - 7 0 - 2 (

1 7 4 4 0 - 4 7 - 3 |

| 7 4 4 0 - 4 3 - 4 1

I 7 4 4 0 - 5 0 - 8 i

| 7 4 3 9 - 3 9 - 5 1

1 7 4 2 9 - 9 2 - 1 !

| 7 4 3 9 - 9 5 - 4 |

I 7 4 2 9 - 9 5 - 5 1

I 7 4 2 9 - 9 7 - 5 1

I 7 4 4 0 - 0 2 - 0 I

| 7 4 4 0 - 0 ? - 7 !

1 - 7 7 8 2 - 4 9 - 2 |

| 7 4 4 0 - 2 2 - 4 |

I 7 4 4 0 - 2 3 - 5 I

I 7 4 4 0 - 2 3 - 0 i

| 7 4 4 0 - 6 2 - 2 |

| 7 4 4 0 - 6 5 - 5 i

1 1

Aluminum i 1 33 *i

Antimony 1 1 // 7
Arsenic l ! /o.S"

Barium 1 1 •&

Servlliumi 1 / U

Cadmium 1 l /V.O
Calcium I I ^,/co

Chromium 1 ! I\A

Cobalt M /oU

Cooper I l 77 •

Iron 1 I fCU

Lead i l J*/
Magnesium! 1 Vfij^OO

Manganese | 1 C '//J7
Mercurv | \ iO-S'n

Nickel I 1 "̂"
Potassium! i £5/0oJ
Selenium I I <a
Silver l 1 1U.
Sodium 1 l <*-"}, OOO

Thallium ! 1 £*

Vanadium I 1 t^

Zinc . 1 1 8ti

\ l

i I P

l i P

i i £ft
\ '\ • P
i i - />
i i . - f
i i P
\ i P
i i P
i . P
i i P
i i F
i - i P
i i P
i i cV
i i f /»
i i f
\ i 8H
' i f
i i P
\ i r
i i f
i i • f
i i

i
i
i
i
i
i
i
i
i
i .
i
i
i
i
i
i,
i
i
i
, ,.
,
i
i

Clarity After: Artifacts



INORGANIC ANALYSIS DATA SHEET
OTHER INORGANICS

Lab Name: ARDL. Inc. IE?A Sample No.:

Matrix (soil/water):

Level (low/r*.ed):

\ Solids:

Lab Sample ID:

Date Received:

Concentration Units (ug/L or mg/kg drvy weight):

I I
|CAS No. (Analyte I I Concentration 1C Q I

Cvanice

I Phenol

Sulfate

Sulfide OOP

I 1

I l

J I .

I' I

I I

I I

J I

I I

I I

J I

J I

I 1

I I

J J



r c .rj"*. i A

INORGANIC ANALYSIS DATA SHEET
METALS

Lab Name; **+n.. Inc. IE?A Simple No. : C? I 0̂ _

Matrix (soil/water): yua+er Lab Sample ID: 3cco U6t - 3
Level (low/Medl: ._ / Date Received:
\ Solids:

Concentration Units (ug/L or mg/kg dry weight):

-clcr Before: Claritv Before:

'

CAS No. -|Analyte | i Concentration IC |. M I Q !
1 1
| 7 4 2 9 - 9 0 - 5 1

| 7 4 4 0 - 2 5 - 0 1

1 7 4 4 0 - 3 8 - 2 !

1 7 4 4 0 - 3 9 - 3 1

I 7 4 4 0 - 4 1 - 7 1

1 7 4 4 0 - 4 3 - 9 )

I 7 4 1 0 - 7 0 - 2 1

| 7440-47-3 |

| 7 4 4 0 - 4 8 - 4 |

| 7 4 4 0 - 5 0 - 8 |

| 7 4 2 9 - 8 9 - 6 1

I 7 4 3 9 - 9 2 - 1 1

| 7 4 3 9 - 9 5 - 4 1

| 7 4 3 9 - 9 6 - 5 |

1 7 4 2 9 - 9 7 - 6 1

i 7 4 4 0 - 0 2 - 0 1

I 7440-09-7 |

I 7 7 3 2 - 4 9 - 2 !

| 7 4 4 0 - 2 2 - 4 1

I 7 4 4 0 - 2 3 - 5 |

I 7 4 4 0 - 2 3 - 0 !

I 7 4 4 0 - 5 2 - 2 |

| 7 4 4 0 - 5 5 - 6 |

1 1

1 1

Aluminum i 1

Ant imony l l

Arsenic 1 1

Barium 1 1

Beryllium 1

Cadmium l I
Calcium 1 I
Chromium 1 ',
Cobalt i I
Cocoer i !
Iron l l
Lead i l (
Magnesium! 1
Manganese) 1
Mercury l l
Nickel I 1
Potassium |J_
Selenium 1 (

Silver l 1

Sodium 1 1

Thallium 1 l
vanadium | 1
Zinc l 1

1 i

1 !

£2G I I P
70 \ \ P

/a- \ \ 6#
</</ \ \ p
/*/ i i P
r i i . P
" i l i r
9w i i -p

10 U I I P
5-7 , , p
•SQM \ \ P

^j/ ) | | f

Nffe^CO | | P

3(4 \ i P
o.^ i i cV

•3-Tt/ i i P
tteo*-) \ \ P

4 i i gtf
-7U l 1 P

*/(>, ooo [ i p

5^ 1 i F
r\

6u i i P
i i

i
l

. i
i
i
i
i
i
i
i
!

1

1

1

1

1

1
1

1

1

1

1
l

1

1

Cla r i t y A f t e r :



INORGANIC ANALYSIS DATA SHEET
OTHER INORGANICS

Lab Na.me: ARDL. Inc. _ ___I£?A Simple No.:

Matrix (soil/water): (jJa" Lab Sample ID:
Level (lew/tied): _ _ Date Received:

% Solids: _ . __

Concentration Units (ug/L or mg/kg dry weight):

Phenol
Sulfate I I 33 OOP

Sulfide I I /OOP

I I

I i

I I

I I

I I

I l

I I

olor Before: Clarity Before:

olor After: C1 a r i f * i. f t a r :

CAS No. |Analyte I I Concentration 1C
| M i

I Cyanide I I S'.Q I



Lab Name: ARDL. Inc.

I N O R G A N I C ANALYSIS DATA SHEET
METALS

I EPA Sample N o . : 6103
x (soi l /wat

( low/Mec ; :
ids:

Concentra

1 1
I C A S No. 1
1 I
( 7 4 2 9 - 9 0 - 5 !

| 7 4 4 0 - 3 5 - 0 !

| 7 4 4 0 - 3 8 - 2 1

| 7 4 4 0 - 3 9 - 3 |

I 7 4 4 0 - 4 1 - 7 1

| 7 4 4 0 - 4 3 - 9 |

| 7 4 4 0 - 7 0 - 2 1

| 7 4 4 0 - 4 7 - 3 |

| 7 4 4 0 - 4 3 - 4 |

I 7 4 4 0 - 5 0 - 3 1

| 7439-85 -6 |

1 7 4 3 9 - 9 2 - 1 !

1 7 4 3 9 - 9 5 - 4 !

I 7 4 3 9 - 9 6 - 5 1

1 7 4 2 9 - 9 7 - 6 |

i 7 4 4 0 - 0 2 - 0 !
1 7 4 4 0 - 0 9 - 7 1

7 7 3 2 - 4 9 - 2 I

7 4 4 0 - 2 2 - 4 I

7 4 4 0 - 2 3 - 5 1

7 4 4 0 - 2 3 - 0 1

7 4 4 0 - 5 2 - 2 1

7 4 4 0 - 5 5 - 6 |

1

B e f o r e :

A f t e r :

•

er) : U34-f*r

sO^ C f

tion Units (ug/L or mg/kg

1 1
Analyte | | Concentrat ion

1 i

Aluminum 1 1 c A3oJ

Antimony ' 1 &(*

Arsenic 1 1 /

Barium 1 1 *•£ 7J7
3erv Ilium I I / 1/

Cadmium 1 I (P
Calcium 1 1 &!,&&

Chromium 1 1 7
Cobalt I 1 /OA/

Cocper i ! ^-3

Iron 1 1 -$2>U
Lead l 1 //
Magnesium 1 <^>,9<»
Manganese I 1 3 U
Mercury I I 0.5~n
Nickel ! I <^^u

Potassium! I &IOO1
Selenium | 1 3^
Silver l l 76r*
Sodium ! i J(,,000
Thallium 1 1 5V,
Vanadium 1 l f£~U

Zinc I I S U
\ :

Clari tv B e f o r e :

Cla r i ty A f t e r :

Lab Sample ID: JCCC (j.(£- r

Date Received: f/3<i/£&

*ff}<L O>

dry weight ) : /^/ j(
- y/

I I I I
1C | M | Q |
I I 1 !

1 1 P

1 1 P ! |

1 1 J&f 1 1
1 1 ^ l |

1 1 P I I

. 1 - P 1 I

1 1 P 1 1

1 1 P I I

1 I *° . 1

1 « P I I

. i P . r
1 1 p ! 1
1 1 'P I I

1 1 P l |

i i C\/ I I
1 1 p I I
1 1 p I I
I i I$H i l '
i i P i i
i i e i i
1 1 ^ i i
. . P i i
i i p i i
! ' I I

T"O v— • • — o •

/
)



OTHER INORGANICS

Lab Na.me: ARDL. Inc. ^ISPA Sample No.: 6/03
Matrix (soil/water): LiJo& -ab Sample ID:

Level (low/Ked): ; Date Received:

V Solids:

Concentration Units (ug/L or mg/kg dry weight): /<?

Cvanide I

Phenol

Sulfate I l ^t^ OOP

I I

I 1

I I

I I

I I

I l

CAS No. (Analyze |I Concentration |C I M

Sulfide I I ('OOÔ -o I I I I

II I I . 1 |

I I

J I

iclor Before-. Claritv 'Before: Texture
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CLP SAS REQUEST FORMS

16813/55



U.S. Environmental Protection Agency ,——
CLP Sample Management Office 1 S A S Number|
P.O. Box 818, Alexandria, Virgina 22313 j |
PHONE: (703)/557-2490 or FTS/557-2490 | : |

SPECIAL ANALYTICAL SERVICES
Client Request

R e g i o n a l T r a n s m i t t a l -, p T e l e p h o n e R e q u e s t

I

A. EPA Region/Client: Region V

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford Operable Unit _ _

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water and/or residential well water for Arsenic, Cadmium, Chromium and "Lead
using detection limits lower than SOW 7/88 (See Attachment II). Arsenic,
Cadmium and Lead are to be determined by GFAA using the method of standard
additions. GFAA analysis of samples free of particulates may be conducted
on the undigested sample. Chromium will be determined by ICPT

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field dupli
week period. Samples are water samples.
samples, 17 field blanks, 17 field duplicates, will be collected over a 2
eek

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund Remedial State Lead

4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment I)

5. Estimated date(s) and method of shipment: Daily from June 4 to June 16 -
Federal Express _

16814/33 -1-



Insuring that the Tenax is fully enclosed within the heated
zone of the trap thus eliminating potential cold spots.
Alternatively, silanized glass wool may be used as a spacer at
the trap inlet.

6.2.4 The desorber (Figure 2) must be capable of rapidly heating the
'trap to 180°C either prior to,or at the beginning of the flow of
desorption gas. The polymer section of the trap should not be
heated higher than 200°C or the life expectancy of the trap will
decrease. Trap failure is characterized by a pressure drop in
excess of 3 pounds per square Inch across the trap during
purging or by poor bromoform sensitivities. The desorber
design illustrated in Fig. 2 meets these criteria.

6.3 GAS CHROMATOGRAPHY/MASS SPECTROMETER/DATA SYSTEM (GC/MS/OS)

6.3.1 The GC must be capable of temperature programing and should be
equipped with variable-constant differential flow controllers so
that the column flow rate will rentIn constant throughout
desorption and temperature program operation. Tht column oven
must be cooled to 10°C; therefore, a subamblent oven controller
Is required. If syringe Injections of 8FB will be used, a
split/splitless Injection port 1s required.

6.3.2 Capillary Gas Chromatography Columns. Any gas Chromatography
column that meets the performance specifications of this method
may be used. Separations of the calibration mixture must be
equivalent or better than those described In this method. Three
useful columns have been Identified.

6.3.2.1 Column 1 -- 60 m x 0.7S mm 10 VOCOL (Supelco, Inc.)
glass wide-bore capillary with a l.S im film thickness.

Column 2 -- 30 m x 0.53 mm 10 08-624 (JW Scientific,
Inc.) fused silica capillary with a 3 ym film thick-
ness.

Column 3 - 30 m x 0.32 mm 10 08-5 (JAW Scientific,
Inc.) fused silica capillary with a 1 0m film thick-
ness.

6.3.1 Interfaces between the GC and MS. The Interface used depends on
the) column selected and the gas flow rate.

6.3.3.1 The wide-bore columns 1 and 2 have the capacity to
accept the standard gas flows from the trap during
thermal desorption, and chromatography can begin with
the onset of thermal desorption. Depending on the
pumping capacity of the MS, an additional Interface
between the end of the column and the MS may be
required. An open split Interface (7), an all-glass
jet separator, or a cryogenic (Sect. 6.3.3.2) device
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are acceptable interfaces. Any interface can be used
if the performance specifications described in this
method can be achieved. The end of the transfer line

~" after the interface, or the end of the analytical
column if no interface is used, should be placed within
a few mm of the MS ion source.

6.3.3.2 The narrow bore column 3 cannot accept the thermal.
desorption gas flow, and a cryogenic interface is
required. This interface (Tekmar Model 1000 or
equivalent) condenses the desorbed sample components at
liquid nitrogen temperature, and allows the helium gas
to pass through to an exit. The condensed components
are frozen in a narrow band on an uncoated fused s i l i c a
precolumn. When all components have been desorbed from
the trap, the interface is rapidly heated under a
stream of carrier gas to transfer the analytes to the
analytical column. The end of the analytical column
should be placed with a few mm of the MS ion source.
A potential problem with this Interface Is blockage of
the interface by frozen water from the trap. This
condition will result in a major loss in sensitivity
and chromatographlc resolution.

6.3.4 The mass spectrometer must be capable of electron lonization at
a nominal electron energy of 70 eV.» The spectrometer must be
capable of scanning from 35 to 260 amu with a complete scan
cycle time (including scan overhead) of 2 sec or less. (Scan
cycle time • Total MS data acquisition time in seconds divided
by number of scans In the chromatogram). The spectrometer must
produce a mass spectrum that meets all criteria In Table 3 when
25 ng or less of 4-bromofluorobenzene (8F8) 1s Introduced into
the GC. An average spectrum across the 8F8 GC peak may be used
to test Instrument performance.

6.3.5 An Interfaced data system 1s required to acquire, store, reduce,
and output mass spectral data. The computer software should
have the capability of processing stored GC/MS data by recogniz-
ing a GC peak within any given retention time window, comparing
the mass spectra from the GC peak with spectral data In a
user-created data base, and generating a 11st of tentatively
Identified compounds with their retention times and scan
numbers. The software must allow Integration of the ion
abundance of any specific Ion between specified time or scan
number limits. The software should also allow calculation of
response factors as defined in Sect. 9.2.6 (or construction of
a second or third order regression calibration curve), calcula-
tion of response factor statistics (mean and standard devia-
tion), and calculation of concentrations of analytes using
either the calibration curve or the equation in Sect. 12.
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6.4 SYRINGE AND SYRINGE VALVES

6.4.1 TwoJ-mtror 25-mL glass hypodermic syringes with Luer-Lok tip
(depending on sample volume used).

6.4.2 Three 2-way syringe valves with Luer ends.

6.4.3 One 25-ML micro syringe with a 2 1n x 0.006 in 10, 22° bevel
needle (Hamilton »702N or equivalent).

6.4.4 Micro syringes - 10, 100 ML.

6.4.5 Syringes - 0.5, 1.0, and S-mL, gas tight with shut-off valve.

6.5 MISCELLANEOUS

6.5.1 Standard solution storage containers -- 15-mL bottles with
PTFE-lined screw caps.

7. REAfiEMTS AMD CQMSUMABIE MATERIALS

7.1 TRAP PACKING MATERIALS

7.1.1 2,6-01phenylene oxide polymer, 60/80 mesh, chromatographic
grade (Tenax GC or equivalent).

7.1.2 Methyl s111cone packing (optional) -- OV-1 (3%) on Chromo-
sorb W, 60/80 mesh, or equivalent.

7.1.3 Silica gel -- 35/60 mesh, Davlson, grade 15 or equivalent.

7.1.4 Coconut charcoal -- Prepare from Barnebey Cheney, CA-580-26
lot IM-2649 by crushing through 26 mesh screen.

7.2 REAGENTS
t

7.2.1 Methanol -- Demonstrated to be free of analytes.

7.2.2 Reagent water -- Prepare reagent water by passing tap water
through a filter bed containing about 0.5 kg of activated
carbon, by using a water purification system, or by boiling
distilled water for 15 mln followed by a 1-h purge with Inert
gas while the water temperature Is held at 90°C. Store in
clean, narrow-mouth bottles with PTFE-lined septa and screw
caps.

7.2.3 Hydrochloric add (1+1) -• Carefully add measured volume of
cone. HC1 to equal volume) of reagent water.

7.2.4 Vinyl chloride -- Certified mixtures of vinyl chloride in
nitrogen and pure vinyl chloride are available from several
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sources (for example, Matheson, Ideal, Gas Products, and Scott
Gases).

7.2.5 Ascorbtc acid -- ACS reagent grade, granular.

7.3 STOCK STANDARD SOLUTIONS -- These solutions may be purchased as
certified solutions or prepared from pure standard materials using the
following procedures. One of these solutions is required for every
analyte-of concern, every surrogate, and the internal standard. A
useful working concentration is about 1-5 mg/mL.

7.3.1 Place about 9.8 mL of methanol into a 10-mL ground-glass
stoppered volumetric flask. Allow the flask to stand,
unstoppered, for about 10 m1n or until all alcohol-wetted
surfaces have dried and weigh to the nearest 0.1 mg.

7.3.2 If the analyte is a liquid at room temperature, use a 1M-ML
syringe and immediately add two or more drops of reference
standard to the flask. Be sure that the reference standard
falls directly into the alcohol without contacting the neck
of the flask. If the analyte Is a gas at room temperature,
fill a 5-ml valved gas-tight syringe with the standard to
the 5.0-mL mark, lower the needle to 5 mm above the methanol
meniscus, and slowly Inject the standard Into the neck area
of the flask. The gas will rapidly dissolve in the methanol.

f

7.3.3 Reweigh, dilute to volume, stopper, then mix by inverting
the flask several times. Calculate the concentration in
MS/ML from the net gain in weight. When compound purity is
certified at 96% or greater, the weight can be used without
correction to calculate the concentration of the stock standard.

7.3.4 Store stock standard solutions In 15-mL bottles equipped
with PTFE-lined screw caps. Methanol solutions prepared
from liquid analytes are stable for at least 4 weeks when
stored at 4°C. Methanol solutions prepared from gaseous
analytes are not stable for more than 1 week when stored
at <0°C; at room temperature, they must be discarded after
1 day.

7.4 PRIMARY DILUTION STANDARDS -- Use stock standard solutions to prepare
primary dilution standard solutions that contain all the analytes of
concern and the surrogates (but not the Internal standard!) in
methanol. The primary dilution standards should be prepared at
concentrations that can be easily diluted to prepare aqueous calibra-
tion solutions that will bracket the working concentration range.
Store the primary dilution standard solutions with minimal headspace
and check frequently for signs of deterioration or evaporation,
especially just before preparing calibration solutions. Storage times
described for stock standard solutions In Sect. 7.4.4 also apply to
primary dilution standard solutions.
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7.5 FORTIFICATION SOLUTIONS FOR INTERNAL STANDARD AND SURROGATES

7.5.1 Ajoltttlon containing the Internal standard and the surrogates
Is required to prepare laboratory reagent blanks (also used as a
laboratory performance check solution), and to fortify each
sample. Prepare a fortification solution containing fluoro-
benzene (Internal standard), 1,2- dlchlorobenzene-d*
(surrogate), and 8FB (surrogate) in methanol at concentrations
of 5 M9/mL of each. A 5-ML aliquot of this solution added to a
25-mL water sample volume gives concentrations of 1 Mg/L of
each. A 5-ML aliquot of this solution added to a 5-mL water
sample volume gives a concentration of 5 ug/L of each).
Additional Internal standrds and surrogate analytes are
optional.

7.5.2 A solution of the Internal standard alone 1s required to prepare
calibration standards and laboratory fortified blanks. The
Internal standard should be In methanol at a concentration of
5 jig/ml.

7.6 PREPARATION OF LABORATORY REAGENT BLANK -- Fill a 25-mL (or 5-mL)
syringe with reagent water and adjust to the mark (no air bubbles).
Inject If ML of the fortification solution containing the Internal
standard and surrogates through the Luer Lok valve Into the reagent
water. Transfer the LR8 to the purging device. See Sect. 11.1.2.

7.7 PREPARATION IF LABfRATiRY FtftTIFIEl BLANK -- Prepare this exactly like
a calibration standard (Sect. 7.8). This Is a calibration standard
that 1s treated as a sample.

7.8 PREPARATION OF CALIBRATION STANDARDS

7.1.1 The number of calibration solutions (CALs) needed depends on the
calibration range desired. A minimum of three CAL solutions is
required te calibrate a range of a factor of 20 1n concentra-
tion. For a factor of 50, use at least four standards, and for
a factor of 100 at least five standards. One calibration
standard should contain each analyte of concern and each
surrogate at a concentration of 2-10 times the method detection
Hilt (Tables 4-6) for that compound. The other CAL standards
should contain each analyte of concern and each surrogate at
concentrations that define the range of the method. Every CAL
solution contains the Internal standard at the same concentra-
tion (5 pq/L suggested for a 5-mL sample; 1 /ig/L for a 25-mL
sample).

7.8.2 To prepare a calibration standard, add an appropriate volume of
a primary dilution standard (containing analytes and surrogates)
to an aliquot of reagent water 1n a volumetric flask. Use a
microsyrlnge and rapidly Inject the methanol solutions Into the
expanded area of the filled volumetric flask. Remove the needle
as quickly as possible after Injection. Mix by inverting the
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flask three times only. Discard the contents contained in the
neck of the flask. Aqueous standards are not stable in a
volumetric flask and should be discarded after 1 hr unless
transferred to a sample bottle and sealed immediately.

8. SAmftf COLLECTION. RESERVATION. AND STOftAfiE

8.1 SAMPLE COLLECTION, OECHLORINATION, AND PRESERVATION

8.1.1 Collect all samples in duplicate. If samples contain residual
' chlorine, and measurements of the concentrations of disinfection

by-products (trihalomethanes, etc.) at the time of sample
collection are desired, add about 25 mg of ascorbic add to the
sample bottle before filling. Fill sample bottles to overflow-
Ing, but take care not to flush out the rapidly dissolving
ascorbic add. No air bubbles should pass through the sample as
the bottle 1s filled, or be trapped In the sample when the
bottle 1s sealed. Adjust the pH of the duplicate samples to <2
by carefully adding one drop of 1:1 HC1 for each 20 mi of sample
volume. Seal the sample bottles, PFTE-faco down, and shake
vigorously for 1 mln.

8.1.2 When sampling from a water tap, open the tap and allow the
system to flush until the water temperature has stabilized
(usually about 10 m1n). Adjust the flow to about 500 ml/m1n and
collect duplicate samples from the flowing stream.

8.1.3 When sampling from an open body of water, fill a 1-quart
wide-mouth bottle or 1-liter beaker with sample from a
representative area, and carefully fill duplicate sample
bottles from the 1-quart container.

8.1.4 The samples must be chilled to 4°C on the day of collection and
maintained at that temperature until analysis. Field samples
that will not be received at the laboratory on the day of
collection must be packaged for shipment with sufficient Ice to
ensure that they will be at 4°C on arrival at the laboratory.

8.2 SAMPLE STORAfiE

8.2.1 Store samples at 4°C until analysis. The sample storage area
must be free of organic solvent vapors.

8.2.2 Analyze all samples within 14 days of collection. Samples
not analyzed within this period must be discarded and replaced.

8.3 FIELD REAGENT BLANKS

8.3.1 Duplicate field reagent blanks must be handled along with each
sample set, which 1s composed of the samples collected from the

' same genera! sample site at approximately the same time. At
the laboratory, fill field blank sample bottles with reagent
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water, seal, and ship to the sampling site along with empty
sample bottles and back to the laboratory with filled sample
bottles. _Wherever a set of samples is shipped and stored, it
Is accompanied by appropriate blanks.

8.3.2 Use the same procedures used for samples to add ascorbic acid
, and HC1 to blanks (Sect. 8.1.1).

9. CALIBRATION

9.1 Demonstration and documentation of acceptable initial calibration is
required before any samples are analyzed and is required intermittently
throughout sample analysis as dictated by results of continuing
calibration checks. After initial calibration 1s successful, a
continuing calibration check is required at the beginning of each 8 hr.
period during which analyses are performed. Additional periodic
calibration checks are good laboratory practice.

9.2 Initial calibration

9.2.1 Calibrate the mass and abundance scales of the MS with calibra-
tion compounds and procedures prescribed by the manufacturer
with any modifications necessary to meet the requirements in
Sect. 9.2.2.

9.2.2 Introduce into the GC (either by purging a laboratory reagent
blank or making a syringe Injection) 25 ng of BFB and acquire
mass spectra for m/z 35-260 at 70 eV (nominal). Use the purging
procedure and/or GC conditions given in Sect. 11. If the
spectrum does not meet all criteria in Table 2, the MS must be
retuned and adjusted to meet all criteria before proceeding with
calibration. An average spectrum across the GC peak may be used
to evaluate the performance of the system.

9.2.3 Purge a medium CAL solution, for example 10-20 Mg/L, using the
procedure given in Sect. 11.

9.2.4 Performance criteria for the medium calibration. Examine the
stored GC/MS data with the data system software. Figure 3 shows
an acceptable total Ion chromatogram.

9.2.4.1 GC performance. Good column performance will produce
symmetrical peaks with minimum tailing for most
compounds. If peaks are broad, or sensitivity poor,
see Sect. 9.3.6 for some possible remedial actions.

9.2.4.2 MS sensitivity. The GC/MS/OS peak Identification
software should be able to recognize a GC peak in the
appropriate retention time window for each of the
compounds in calibration solution, and make correct
tentative Identifications. If fewer than 99% of the
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compounds are recognized, system maintenance is
required. See Sect. 9.3.6.

9.2.5 If all performance criteria are met, purge an aliquot of each of
the other CAL solutions using the same GC/MS conditions.

9.2.6' Calculate a response factor (RF) for each analyte, surrogate,
and isomer pair for each CAL solution using the internal
standard fluorobenzene. Table 1 contains suggested quantitation

, ions for all compounds. This calculation is supported in
acceptable GC/MS data system software (Sect. 6.3.4), and many
other software programs. RF Is a unitless number, but units
used to express quantities of analyte and internal standard must
be equivalent.

RF

where: Ax "integrated abundance of the quantitation ion
of the analyte.

Ajs • integrated abundance of the quantitation ion
of the Internal standard.

Qx • quantity of analyte purged in ng or
concentration units.
quantity of Internal standard purged in ng
or concentration units.

9.2.6.1 For each analyte and surrogate, calculate the mean RF
from the analyses of the CAL solutions. Calculate the
standard deviation (SO) and the relative standard
deviation (RSO) from each mean: RSO • 100 (SO/M). If
the RSO of any analyte or surrogate mean RF exceeds
20%, either analyze additional aliquots of appropriate
CAL solutions to obtain an acceptable RSD of RFs over
the entire concentration range, or take action to
Improve GC/MS performance. See Sect. 9.2.7.

9.2.7 As an alternative to calculating mean response factors and
applying the RSO test, use the GC/MS data system software or
other available software to generate a second or third order
regression calibration curve.

9.3 Continuing calibration check. Verify the MS tune and Initial calibra-
tion at the beginning of each 8-hr work shift during which analyses
are performed using the following procedure.

9.3.1 Introduce Into the GC (either by purging a laboratory reagent
blank or making a syringe Injection) 25 ng of BFB and acquire a
mass spectrum that includes data for m/z 35-260. If the
spectrum does not meet all criteria (Table 2), the MS must be
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retuned and adjusted to meet all criteria before proceeding with
the continuing calibration check.

9.3.2 Purge a medium concentration CAL solution and analyze with the
same conditions used during the initial calibration.

9.3.3 'Demonstrate acceptable performance for the criteria shown in
Sect. 9.2.4.

9.3.4 Determine that the absolute areas of the quantitation ions of
the internal standard and surrogates have not decreased by more
than 30% from the areas measured in the most recent continuing
calibration check, or by more than 50% from the areas measured
during initial calibration. If these areas have decreased by
more than these amounts, adjustments must be made to restore
system sensitivity. These adjustments may require cleaning of
the MS ion source, or other maintenance as indicated in Sect.
9.3.6, and recall brat ion. Control charts are useful aids in
documenting system sensitivity changes.

9.3.5 Calculate the RF for each analyte and surrogate from the data
measured In the continuing calibration check. The RF for each
analyte and surrogate must be within 30% of the Man value
measured in the Initial calibration. Alternatively, If a second
or third order regression 1s used, the point from the continuing
calibration check for each analyte and surrogate must fall,
within the analyst's judgement, on the curve from the Initial
calibration. If these conditions do not exist, remedial action
must be taken which may require re-initial calibration.

9.3.6 Some possible remedial actions. Major maintenance such as
cleaning an Ion source, cleaning quadrupole rods, etc. require
returning to the Initial calibration step.

9.3.6.1 Check and adjust GC and/or MS operating conditions;
check the MS resolution, and calibrate the mass scale.

9.3.6.2 Clean or replace the splltless Injection liner;
sllanlze a new Injection liner.

9.3.6.3 Flush the GC column with solvent according to manu-
facturer's Instructions. \

9.3.6.4 Break off a short portion (about 1 meter) of the column
from the end near the Injector; or replace GC column.
This action will cause a change In retention times.

9.3.6.5 Prepare fresh CAL solutions, and repeat the initial
calibration step.

9.3.6.6 Clean the MS Ion source and rods (if a quadrupole).
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9.3.6.7 Replace any components that allow analytes to come into
contact with hot metal surfaces.

9.3.6~.8 "Replace the MS electron multiplier, or any other faulty
components.

9.4 Optional calibration for vinyl chloride using a certified gaseous
mixture of vinyl chloride in nitrogen can be accomplished by the
following steps.

9.4.1 Fill the purging device with 25.0 mL (or 5-mL) of reagent water
or aqueous calibration standard.

9.4.2 Start to purge the aqueous mixture. Inject a known volume
(between 100 and 2000 ML) of the calibration gas (at room
temperature) directly Into the purging device with a gas tight
syringe. Slowly Inject the gaseous sample through a septum seal
at the top of the purging device at .2000 ML/m1n. If the
injection of the standard is made through the aqueous sample
Inlet port, flush the dead volume with several mL of room air or
carrier gas. Inject the gaseous standard before 5 min of the
Il-m1n purge time have elapsed.

9.4.3 Determine the aqueous equivalent concentration of vinyl chloride
standard, in 0g/l, Injected with the equation:

S • 0.102 (C)(V)

where S • Aqueous equivalent concentration
of vinyl chloride standard 1n Mg/L;

C • Concentration of gaseous standard in ppm (v/v);
V • Volume of standard injected In mill inters.

10. QUALITY CONTROL

10.1 Quality control (QC) requirements are the initial demonstration of
laboratory capability followed by regular analyses of laboratory
reagent blanks, field reagent blanks, and laboratory fortified
blanks. The laboratory must maintain records to document the quality
of the data generated. Additional quality control practices are
recommended. v

10.2 Initial demonstration of low system background. Befere any samples
are analyzed, it must be demonstrated that a laboratory reagent blank
(LRB) Is reasonably free of contamination that would prevent the
determination of any analyte of concern. Sources of background
contamination are glassware,-purge gas, sorbants, and equipment.
Background contamination must be reduced to an acceptable level
before proceeding with the next section. In general, background from
method analytes should be below the method detection limit.
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10.3 Initial demonstration of laboratory accuracy and precision. Analyze
five to seven replicates of a laboratory fortified blank containing
each analyte p_f concern at a concentration in the range of 0.2-5 ng/l
(see regulations and maximum contaminant levels for guidance on
appropriate concentrations).

10.3..1 Prepare each replicate by adding an appropriate aliquot of a
quality control sample to reagent water. If a quality
control sample containing the method analytes is not
available, a primary dilution standard made from a source of
reagents different than those used to prepare the calibration
standards may be used. Also add the appropriate amounts of
internal standard and surrogates if they are being used.
Analyze each replicate according to the procedures described
in Section 11, and on a schedule that results In the analyses
of all replicates over a period of several days.

10.3.2 Calculate the measured concentration of each analyte In each
replicate, the mean concentration of each analyte in all
replicates, and mean accuracy (as mean percentage of true
value) for each analyte, and the precision (as relative
standard deviation, RSO) of the measurements for each
analyte. Calculate the MOL of each analyte using the
procedures described in Sect. 13.2 (2).

10.3.3 For each anatyte and surrogate, the mean accuracy, expressed
as a percentage of the true value, should be 80-120% and the
RSO should be <20%. Some analytes, particularly the early
elutiXg gases and late elutino higher molecular weight
compounds, are measured with less accuracy and precision than
other analytes. The method detection limits must be
sufficient to detect analytes at the required levels. If
these criteria are not met for an analyte, take remedial
action and repeat the measurements for that analyte to
demonstrate acceptable performance before samples are
analyzed.

10.3.4 Develop and maintain a system of control charts to plot the
precision and accuracy of analyte and surrogate measurements
as a function of time. Charting of surrogate recoveries 1s
an especially valuable activity since these are present in
every sample and the analytical results will form a signi-
ficant record of data quality.

10.4 Monitor the Integrated areas of the quantitation Ions of the Internal
standards and surrogates in continuing calibration checks. These
should remain reasonably constant over time. A drift of more than
50% In any area is indicative of a loss in sensitivity, and the
problem must be found and corrected. These Integrated areas should
also be reasonably constant in laboratory fortified blanks and
samples.
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10.5 Laboratory reagent blanks. With each batch of samples processed as a
group within a work shift, analyze a laboratory reagent blank to
determine the--background system contamination. A FRB (Sect. 10.7)
may be use~3 in place of a LRB.

10.6 With each batch of samples processed as a group within a work shift,
analyze a single laboratory fortified blank (LFB) containing each
analyte of concern at a concentration as determined in 10.3. If more
than 20 samples are included in a batch, analyze one LFB for every 20
samples. Use the procedures described In 10.3.3 to evaluate the
accuracy of the measurements, and to estimate whether the method
detection limits can be obtained. If acceptable accuracy and method
detection limits cannot be achieved, the problem must be located and
corrected before further samples are analyzed. Add these results to
the on-going control charts to document data quality.

10.7 With each set of field samples a field reagent blank (FRB) should be
analyzed. The results of these analyses will help define contamina-
tion resulting from field sampling and transportation activities. If
the FRB shows unacceptable contamination, a LRB must be measured to
define the source of the impurities.

10.8 At least quarterly, replicates of laboratory fortified blanks should
be analyzed to determine the precision of the laboratory measure-
ments. Add these results to the on-going control charts to document
data quality.

10.9 At least quarterly, analyze a quality control sample (QCS) from an
external source. If measured analyte concentrations are not of
acceptable accuracy, check the entire analytical procedure to locate
and correct the problem source.

10.10 Sample matrix effects have nut been observed when this method is used
with distilled water, reagent water, drinking water, and ground
water. Therefore, analysis of a laboratory fortified sample matrix
(LFM) 1s not required. It 1s recommended that sample matrix effects
be evaluated at least quarterly using the QCS described in 10.9.

10.11 Numerous other quality control measures are Incorporated into other
parts of this procedure, and serve to alert the analyst to potential
problems.

11.

11.1 SAMPLE INTRODUCTION AND PURGING

11.1.1 This method 1s designed for a 25-mL sample volume, but a
smaller (5 mL) sample volume Is recommended If the GC/MS
system has adequate sensitivity to achieve the required
method detection limits. Adjust the purge gas (nitrogen or
helium) flow rate to 40 mL/m1n. Attach the trap inlet to the
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purging device and open the syringe valve on the purging
device.

11.1.2 Remove the plungers from two 25-mL (or 5-mL depending on
sample size) syringes and attach a closed syringe valve to
each. Warm the sample to room temperature, open the sample
bottle, and carefully pour the sample into one of the syringe
barrels to Just short of overflowing. Replace the syringe
plunger, Invert the syringe, and compress the sample. Open
the syringe valve and vent any residual air while adjusting
the sample volume to 25.0-mL (or 5-mL). For samples and
blanks, add 5-ML of the fortification solution containing the
internal standard and the surrogates to the sample through
the syringe valve. For calibration standards and laboratory
fortified blanks, add 5-ML of the fortification solution
containing the internal standard only. Close the valve.
Fill the second syringe in an identical manner frcm the same
sample bottle. Reserve this second syringe for a reanalysis
if necessary.

11.1.3 Attach the sample syringe valve to the syringe valve on the
purging device. Be sure that the trap is cooler than 25°C,
then open the sample syringe valve and inject the sample 1nto>
the purging chamber. Close both valves and Initiate purging.
Purge the sample for 11.0 m1n at ambient temperature.

11.2 SAMPLE DESORPTION

11.2.1 Non-cryogenic Interface -- After the ll-«1n purge, place the
purge and trap system in the desorb mode and preheat the trap
to 180°C without a flow of desorption gas. Then simultan-
eously start the flow of desorption gas at 15-mL/min for
about 4 m1n, begin the temperature program of the gas
chromatograph, and start data acquisition.

11.2.2 Cryogenic Interface -- After the H-m1n purge, place the
purge and trap system in the desorb mode, nake sure the
cryogenic Interface Is a -150°C or lower, and rapidly heat
the trap to 180°C while backflush Ing with an Inert gas at
4 ml/mln for about 5 m1n. At the end of the 5 m1n desorp-
tion cycle, rapidly heat the cryogenic trap to 250°C, and
simultaneously begin the temperature program of the gas
chromatograph, and start data acquisition.

11.2.3 While the trapped components are being Introduced into the
gas chromatograph (or cryogenic Interface), empty the purging
device using the sample syringe and wash the chamber with two
25-«L flushes of reagent water. After the purging device has
been emptied, leave syringe valve open to allow the purge gas
to vent through the sample Introduction needle.
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11.3 GAS CHROMATOGRAPHY/MASS SPECTROMETRY -- Acquire and store data over
the mass range 35-260 with a total cycle time (including scan
overhead tlmeX of 2 sec or less. Cycle time must be adjusted to
measure ftve or more spectra during the elution of each GC peak.
Several alternative temperature programs can be used.

11.3.1 Single ramp linear temperature program for wide bore columns
1 and 2 with a jet separator. Adjust the helium carrier gas
flow rate to about 15 mL/min. The column temperature is
reduced 10°C and held for 5 min from the beginning of
desorption, then programmed to 160°C at 6°C/min, and held
until all components have eluted.

11.3.2 Multi-ramp linear temperature program for wide bore column 2
with the open split Interface. Adjust the helium carrier gas
flow rate to about 4.6 mL/min. The column temperature is
reduced 10°C and held for 6 *1n from the beginning of
desorption, then heated to 70°C at I0°/m1n, heated to 120°C
at 5°/min, heated to 180° at 8°/m1n, and held at 180° until
all compounds have eluted.

11.3.3 Single ramp linear temperature program for narrow bore column
3 with a cryogenic Interface. Adjust the helium carrier gas
flow rate to about 4 nL/m1n. The column temperature is
reduced 10°C and held for S m1n from the beginning of
vaporization from the cryogenic trap, programmed at 6°C/min
for 10 «1n, then !5°C/m1n for 5 min to 145°C, and held until
all components have eluted.

11.4 TRAP RECONDITIONING -- After desorbing the sample for 4 m1n,
recondition the trap by returning the purge and trap system to the
purge mode. Walt 15 sec, then close the syringe valve on the
purging device to begin gas flow through the trap. Maintain the trap
temperature at 180°C. After approximately 7 min, turn off the trap
heater and open the syringe valve to stop the gas flow through the
trap. When the trap 1s cool, the next sample can be analyzed.

11.5 TERMINATION OF DATA ACQUISITION -- When all the sample components
have eluted from the GC, terminate MS data acquisition. Use
appropriate data output software to display full range mass spectra
and appropriate plots of ion abundance as a function of time. If any
1on abundance exceeds the system working range, dilute the sample
aliquot In the second syringe with reagent water and analyze the
diluted aliquot.

11.6 IDENTIFICATION OF ANALYTES -- Identify a sample component by
comparison of Us mass spectrum (after background subtraction) te a
reference spectrum In the user-created data base. The GC retentien
time of the sample component should be within three standard
deviations of the mean retention time of the compound In the
calibration mixture.
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11.6.1 In general, all ions that are present above 10% relative
abundance in the mass spectrum of the standard should be
_presant in the mass spectrum of the sample component and
"should agree within absolute 20%. For example, if an ion has
a relative abundance of 30% in the standard spectrum, its
abundance in the sample spectrum should be in the range of 10
to 50%. Some ions, particularly the molecular ion, are of
special importance, and should be evaluated even if they are
below 10% relative abundance.

11.6.2 Identification requires expert judgement when sample
components are not resolved chromatographically and produce
mass spectra containing ions contributed by more than one
analyte. When GC peaks obviously represent more than one
sample component (I.e., broadened peak with shoulder(s) or
valley between two or more maxima), appropriate analyte
spectra and background spectra can be selected by examining
plots of characteristic Ions for tentatively identified
components. When analytes ceelute (I.e., only one GC peak is
apparent), the identification criteria can be met but each
analyte spectrum will contain extraneous Ions contributed by
the coelutlng compound. Because purgeable organic compounds
are relatively small molecules and produce comparatively
simple mass spectra, this Is not a significant problem for
most method analytes.

11.6.3 Structural Isomers that produce very similar mass spectra can
be explicitly identified only if they have sufficiently
different GC retention times. Acceptable resolution is
achieved if the height of the valley between two peaks is
less than 25% of the average height of the two peaks.
Otherwise, structural Isomers are Identified as isomeric
pairs. Two of the three Isomeric xylenes and two of the
three dlchlorobenzenes are examples of structural isomers
that may not be resolved on the capillary columns. If
unresolved, these groups of Isomers must be reported as
Isomeric pairs.

11.6.4 Methylene chloride and other background components appear in
variable quantities In laboratory and field reagent blanks,
and generally cannot be accurately measured. Subtraction of
the concentration 1n the blank from the concentration in the
sample Is not acceptable because the concentration of the
background in the blank Is highly variable.

12. CALCULATIONS

12.1 Complete chromatographlc resolution- Is not necessary for accurate and
precise measurements of analyte concentrations 1f unique ions with
adequate intensities are available for quantitation.
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12.1.1 Calculate analyte and surrogate concentrations

-•€»
(AX)(Q1$) 1000
(A1$) RF V

where: Cx • concentration of analyte or surrogate in nq/l. in
the water sample.

Ax • integrated abundance of the quantitation ion
of the analyte in the sample.

A^$ • integrated abundance of the quantitation ion
of the Internal standard -in the sample.

Qls - total quantity (In nlcrograms) of internal
standard added to the water sample.

V - original water sample volume in mi.
RF • mean response factor of analyte from the

Initial calibration.

12.1.2 Alternatively, .use the GC/MS system software or other
available proven software to compute the concentrations of
the analytes and surrogates from the second or third order
regression curves.

12.1.3 Calculations should utilize all available digits of precis-
Ion, but final reported concentrations should be rounded to
an appropriate number of significant figures (one digit of
uncertainty). Experience Indicates that three significant
figures may be used for concentrations above 99 jig/I, two
significant figures for concentrations between 1- 99 ng/l,
and one significant figure for lower concentrations.

12.1.4 Calculate the total trlhalomethane concentration by summing
the four Individual trlhalomethane concentrations in

13. ACCURACY AND PftECISIOJI

13.1 Single laboratory accuracy and precision data were obtained for the
method analytes using laboratory fortified blanks with analytes at
concentrations between 1 and 5 /tg/L. Four sets of results were
obtained using the three columns specified (Sect. 6.3.2) and the open
split, cryogenic* and jet separator Interfaces (Sect. 6.3.3). These
data are shown In Tables 4-6.

13.2 HUH these data, method detection limits were calculated using the
formula (2):

Wl • S t(n.ifl.aipna .0.99)

where:

i-l 1-aloha • 0 99) * Student's t value for the 99% confidencev ,...i? r.*^ n.j dtgrtt$ of freê ,̂
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n • number of replicates.

S • the standard deviation of the
replicate atralyses.
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TABLE 1. MOLECULAR WEIGHTS AND QUANTITATION IONS FOR METHOD ANALYTES

Comoound

Primary Secondary
Quantitation Quantitation

Ion Ions

Internal standard

Fluorobenzene 96

Surrogates

4-Bromofluorobenzene 174
l,2-01chlorobenzene-d4 150

Target Analvtes

Benzene 78
Bromobenzene 156
Bromochloromethane 128
Bromodlchloromethane 162
Bromoforw 250
Bromomethane 94
n-Butyl benzene 134
sec-Butyl benzene 134
tert-Butyl benzene 134
Carbon tetrachloride 152
Chlorobenzene 112
Chloroethane 64
Chloroform 118
Chloromethane 50
2-Chlorotoluene 126
4-Chlorotoluene 126
Oibromochloromethane 206
l,2-01bromo-3-Chloropropane 234
1,2-Oibromoethane 186
Olbromomethane 172
1,2-OiChlorobenzene 146
1,3-01Chlorobenzene 146
1,4-01Chlorobenzene 146
Olchlorodlfluoromethane 120
1,1-01Chloroethane 98
1,2-01Chloroethane 98
1,1-Dlchloroethene 96
cis-1,2-01chloroethene 96
trans-l,2-01chloroethene 96
l,2-01chloropropane 112
1,3-Oichloropropane 112
2,2-Oichloropropane 112
1,1-Oichloropropene 110

96

95
152

78
156
128
83
173
94
91
105
119
117
112
64
83
50
91
91
129
75
107
93
146
146
146
85
63
62
96
96
96
63
76
77
75

77

174,176
115,150

77
77,158
49,130
85,127
175,252

96
134
134
91
119

77,114
66
85
52
126
126
127

155,157
109,188
95,174
111,148
111,148
111,148

87
65,83

98
61,63
61,98
61,98

112
78
97

110,77
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TABLE 1. (continued)

Comoound

cis-1, 3-dichloropropene
trans -1, 3-d ichloropropene
Ethyl benzene
Hexachlorobutadiene
I sopropyl benzene
4- I sopropyl tol uene
Methylene chloride
Naphthalene
n-Propyl benzene
Styrene
1,1,1 , 2-Tetrachl oroethane
1,1,2 , 2-Tetrachl oroethane
Tetrachloroethene
Toluene
1,2,3-Trlchlorobenzene
1,2,4-Trlchlorobenzene
1,1,1 -Trlchloroethane
1,1,2-THchloroethane
Trlchloroethene
Tri chl orof 1 uoromethane
1,2,3-Trlchloropropane
1,2, 4-Tr1 methyl benzene
1 , 3 , 5-Tr1methyl benzene
Vinyl Chloride
o-Xylene
m-Xylene
p-Xylene

MW*

110
110
106
258
120
134
84
128
120
104
166
166
164
92
180
180
132
132
130
136
146
120
120
62
106
106
106

Primary
Quantitation

Ion

75
75
91
225
105
119
84
128
91
104
131
83
166
92
180
180
97
83
95
101
75
105
105
62
106
106
106

Secondary
Quantitation

Ions

110
110
106
260
120
134,91
86,49

120
78
133,119
131,85
168,129
91
182
182
99,61
97,85
130,132
103
77
120
120
64
91
91
91

aMono1sotoplc molecular weight calculated from the atomic masses of the
isotopes with the smallest masses.
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TABLE 2. CHROMATOGRAPH1C RETENTION TIMES FOR METHOD ANALYTES
ON THREE COLUMNS WITH FOUR SETS OF CONDITIONS*

- " Reteption uTime (min:sec)
Column 2C ColumnCorocound

Internal standard

Fluorobenzene

Surrogates

4-Bromofluorobenzene
l,2-01chlorobenzene-d4

Target Analvtes

Benzene
Bromobenzene
Bromochl oromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butyl benzene
sec -Butyl benzene
tert-Butyl benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chi oromethane
2-Chlorotoluene
4-Chlorotoluene
Cyanogen chloride
01 bromochl oromethane
l,2-01bromo-3-Chloropropane
l,2-01bromoethane
Olbromomethane
1,2 -01 Chlorobenzene
1,3 -01 Chlorobenzene
1 , 4-01 Chlorobenzene
D 1 chl orodl fl uoromethane
1,1-Olchloroethane
1,2 -01 chl oroethane
1,1-Oichloroethene
ds-l,2-01chloroethene
trans- 1,2-01 chl oroethene
1 , 2 -01 chl oropropane
1,3-Oichloropropane
2, 2-01chl oropropane
l,l-01chloropropene

Column 1°

8:49

18:38
22:16

8:14
18:57
6:44
10:35
17:56
2:01
22:13
20:47
20:17
7:37
15:46
2:05
6:24
1:38
19:20
19:30

14:23
24:32
14:44
10:39
22:31
21:13
21:33
1:33
4:51
8:24
2:53
6:M
3:59
10:05
14:02
6:01
7:49

Column 21

6:27

15:43
19:08

5:40
15:52
4:23
8:29
14:53
0:58
19:29
18:05
17:34
5:16
13:01
1:01
4:48
0:44
16:25
16:43

11:51
21:05
11:50
7:56
19:10
18:08
18:23
0:42
2:56

" 5:50
1:34
3:54
2:22
7:40
11:19
3:48
5:17

14:06 8:03

23:33
27:25

13:30 7:25
24:00 16:25
12:22 5:38
15:48 9:20
22:46 15:42
4:48 1:17
27:32 17:57
26:08 17:28
25:36 17:19
13:10 7:25
20:40 14:20

1:27
12:36 5:33
3:24 0:58
24:32 16:44
24:46 16:49

1:03
19:12 12:48

18:02
19:24 13:36
15:26 9:05
27:26 17:47
26:22 17:28
26:36 17:38
3:08 0:53
10:48 4:02
13:38 7:00
7:50 2:20
11:56 5:04
9:54 3:32
15:12 8:56
18:42 12:29
11:52 5:19
13:06 7:10
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TABLE 2. (continued)

Comoound
Retention jJ<IBe (min:sec)

Column lp Column 2° Column 2C Column 3d

cis-l,3-dichloropropene
trans- 1,3-di chl oropropene
Ethyl benzene
Hexachlorobutadiene ,
I sopropyl benzene
4- 1 sopropyl toluene
Methylene Chloride
Naphthalene
n-Propyl benzene
Styrene
1,1,1 , 2-Tetrachl oroethane
1,1,2 , 2-Tetrachl oroethane
Tetrachloroethene
Toluene
1 ,2,.3-Trlchlorobenzene
1, 2, 4-Tri Chlorobenzene
1,1,1 -Trlchl oroethane
1 , 1 , 2-Trichloroethane
Trlchloroethene
Tr1 chl orof 1 uoromethane
1 , 2 , 3 -Tr1 chl oropropane
1 , 2 , 4-Tr1methy 1 benzene
1 , 3 , 5-Tr1methyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

15:59
26:59
13:04
21:12
3:36

27:10
19:04
17:19
15:56
18:43
13:44
12:26
27:47
26:33
7:16
13:25
9:35
2:16
19:01
20:20
19:28
1:43

17:07
16:10
16:07

13:23
23:41
15:28
18:31
2:04

23:31
16:25
14:36
13:20
16:21
11:09
10:00
24:11
23:05
4:50
11:03
7:16
1:11

16:14
17:42
16:54
0:47
14:31
13:41
13:41

17:54 ,
16:42
21:00
32:04
23:18
26:30
9:16

32:12
24:20
22:24
20:52
24:04
18:36
17:24
32:58
31:30
12:50
18:18
14:48
6:12
24:08
31:30
24:50
3:56
22:16
21:22
21:18

14:44
19:14
16:25
17:38
2:40
19:04
16:49
15:47
14:44
15:47
13:12
11:31
19:14
18:50
6:46
11:59
9:01
1:46

16:16
17:19
16:59
1:02
15:47
15:18
15:18

'Columns 1-3 are those given in Sect. 6.3.2.1; retention times were measured
from the beginning of thermal desorption from the trap (columns 1-2) or from

.the beginning of thermal release from the cryogenic Interface (column 3).
bGC conditions given in Sect. 11.3.1.
5GC conditions given In Sect. 11.3.2.
dGC conditions given In Sect. 11.3.3.
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TABLE 3. ION ABUNDANCE CRITERIA FOR 4-BROMOFLUOR06EN2EME (BFB)

Mass
(M/z) Relative Abundance Criteria

'50
75
95
96
173.
174
175
176
177

15 to 40% of mass 95
30 to 80% of mass 95
Base Peak, 100% Relative Abundance
5 to 9% of mass 95
< 2% of mass 174
> 50% of mass 95
5 to 9% of mass 174
> 95% but < 101% of mass 174
5 to 9% of mass 176
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TABLE 4. ACCURACY AND PRECISION DATA FROM 16-31 DETERMINATIONS OF THE METHOD
ANALYTES IN REAGENT WATER USING WID€ BORE CAPILLARY COLUMN 1*

Comoound

Benzene
Bromobenzene
Bromochl oromethane
Sromodl chl oromethane
Bromoform
Bromomethane
n-Butyl benzene
sec-Butylbenzene
tert-Butyl benzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
^Chloroform
Chl oromethane
2-Chlorotoluene
4-Chlorotoluene
01 bromochl oromethane
l,2-01bromo-3-chloropropane
l,2-01bromoethane
Oibromomethane
1,2 -01 Chlorobenzene
1,3 -01 Chlorobenzene
l,4-01chlorobenzene
Oi chl orodi f 1 uorowethane
1,1 -01 chl oroethane
1,2-Oichloroethane

rl,l-01chloroethene
cis-1 ,2 Dlchloroethene
trans-l,2-01ch1oroethene
1,2 -01 chl oropropane
1 , 3 -01 chl oropropane
2, 2 -01 chl oropropane
1 , 1 -Olchloroeropene
c i s - 1 , 2 - 01 ch 1 eropropene
trans -1,2-Olchloropropene
Ethyl benzene
Hexachlorobutadiene
I sopropyl benzene
4- I sopropyl toluene
Methylene chloride
Naphthalene
n-Propyl benzene
Styrene

True
Cone.
Range

0.1-10
0.1-10
0.5-10
0.1-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.1-10
0.5-10
0.5-10
0.5-10
0.1-10
0.1-10
0.1-10
0.5-10
0.5-10
0.5-10
0.1-10
0.5-10
0.2-20
0.5-10
0.5-10
0.1-10
0.1-10
0.5-10
0.1-10
0.1-10
0.1-10
0.5-10
0.5-10

0.1-10
0.5-10
0.5-10
0.1-10
0.1-10
0.1-100
0.1-10
0.1-100

Mean
Accuracy

(% of True
Value)

97
100
90
95
101
95
100
100
102
84
98
89
90
93
90
99
92
83
102
100
93
99
103
90
96
95
94
101
93
97
96
86
98

99
100
101
99
95
104
100
102

Rel.
. Std.
Oev.

5.Z
5.5
6.4
6.1
6.3
8.2
7.6
7.6
7.3
8.8
5.9
9.0
6.1
8.9
6.2
8.3
7.0
19.9
3.9
5.6
6.2
6.9
6.4
7.7
5.3
5.4
6.7
6.7
5.6
6.1
6.0
16.9
8.9

8.6
6.8
7.6
6.7
5.3
8.2
5.8
7.2

Method
Oet.

Limit
(ua/L)

0.04
0.03
0.04
0.08
0.12
0.11
0.11
0.13
0.14
0.21
0.04
0.10
0.03
0.13
0.04
0.06
0.05
0.26
0.06
0.24
0.03
0.12
0.03
0.10
0.04
0.06
0.12
0.12
0.06
0.04
0.04
0.35
0.10

0.06
0.11
0.15
0.12
0.03
0.04
0.04
0.04
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TABLE 4. (Continued)

Comoound

1,1,1 , 2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trlchlorobenzene
1,2, 4-Tr1chl orobenzene
1,1,1-Trlchloroethane
1 , 1 , 2-Tr1chloroethane
Trlchloroethene
Trichlorofluoromethane
1,2, 3 -Tri chl oropropane
1, 2, 4-Trlmethyl benzene
1, 3, 5-Tr1methyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

True
Cone.
Range
(ua/L)

0.5-10
0.1-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.1-31
0.1-10
0.5-10

Mean
Accuracy

(% of True
Value)

90
91
89
102
109
108
98
104
90
89
108
99
92
98
103
97
104

Rel.
Std.
Dev.
(%)

6.8
6.3
6.8
8.0
8.6
8.3
8.1
7.3
7-3
8.1
14.4
8.1
7.4
6.7 ,
7.2
6.5
7.7

Method
Oet.

Limit
(ug/U

0.05
0.04
0.14
0.11
0.03
0.04
0.08
0.10
0.19
0.08
0.32
0.13
0.05
0.17
0.11
0.05
0.13

*0ata obtained by Robert W. Slater using column 1 with a jet separator
Interface and a quadrupole mass spectrometer (Sect. 11.3.1) with analytes
divided among three solutions.
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TABLE S. ACCURACY AND PRECISION DATA FROM SEVEN DETERMINATIONS OF THE
METHOD ANALYTES IN REAGENT WATER USING THE CRYOGENIC TRAPPING
OPTION AND A NARROW BORE CAPILLARY COLUMN 3*

4

Comoound

Benzene
Bromobenzene
Bromochl oromethane
Bromodi chl oromethane
Bromoform
Bromomethane
n-8utylbenzene
sec-Butyl benzene
tert-Butyl benzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chl oromethane
2-Chlorotoluene
4-Chlorotoluene
Cyanogen chloride6
Di bromochl oromethane
l,2-01bromo-3-ch1oropropane
1,2-Oibromoethane
Oibromomethane
l,2-01chlorobenzene
1,3-Oichlorobenzene
1,4-Oichlorobenzene
Oichlorodifluoromethane
1,1-Oichloroethane
1,2-Olchloroethane
l,l-01chloroethene
cis-1,2 Oichloroethene
trans-l,2-01chloroethene
1,2 -01 chl oropropane
1,3 -01 chl oropropane
2 , 2 -01 chl oropropane
1,1-Oichloropropene
cis-l,3-01chloropropene
trans-l,3-01chloropropene
Ethyl benzene
Hexachlorobutadiene
I sopropyl benzene
4- Isopropyl tol uene
Methylene chloride
Naphthalene

True
Cone.
[JM/D

0.1
0.5
0.5
0.1
0.1
0.1
0.5
0.5
0.5
0.1
0.1
0.1
0.1
0.1
0.1
o.i
0.
0.
0.
0.
0.
0.
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.5
0.5
0.5
0.1

Mean
Accuracy
(% of True
Value)

99
97
97
100
99
99
94
90
90
92
91
100
95
99
99
96
92
99
92
97
93
97
99
93
99
98
100
95
100
98
96
99
99
98

99
100
98
87
97
98

Rel.
Std.
Oev.
(%)

6.2
7.4
5.8
4.6
5.4
7.1
6.0
7.1
2.5
6.8
5.8
5.8
3.2
4.7
4.6
7.0
10.6
5.6
10.0
5.6
6.9
3.5
6.0
5.7
8.8
6.2
6.3
9.0
3.7
7.2
6.0
5.8
4.9
7.4

5.2
6.7
6.4
13.0
13.0
7.2

Method
Oect.
Limit
(ug/L)

0.03
0.11
0.07
0.03
0.20
0.06
0.03
0.12
0.33
0.08
0.03
0.02
0.02
0.05
0.05
0.05
0.30
0.07
0.05
0.02
0.03
0.05
0.05
0.04
0.11
0.03
0.02
0.05
0.06
0.03
0.02
0.04
0.05
0.02

0.03
0.04
0.10
0.26
0.09
0.04
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TABLE 5. (Continued)

Comodund

n-Propyl benzene
Styrene
1,1,1 , 2-Tetrachl oroethane
1,1,2 , 2- Tetrach 1 oroethane
Tetrachloroethene
Toluene
1, 2, 3-Tr1 Chlorobenzene
1 ,,2 , 4-Tr1 chl orobenzene
i , 1 , 1 -Tr1 chl oroethane
1,1,2-Trlchloroethane
Trlchloroethene
THchlorofluoromethane
1,2, 3 -Trlchl oropropane
1, 2, 4-Tr1methyl benzene
1, 3, 5-Tr1methyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

True
Cone.
(uo/L)

0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Mean
Accuracy
(% of True
Value)

99
96
100
100
96
100
98
91
100
98
96
97
96
96
99
96
94
94
97

Rel.
Std.
Oev.
(%)

6.6
19.0
4.7
12.0
5.0
5.9
8.9
16.0
4.0
4.9
2.0
4.6
6.5
6.5
4.2
0.2
7.5
4.6
6.1

Method
Oect.
Limit
fug/L)

0.06
0.06
0.04
0.20
0.05
0.08
0.04
0,20
0.04
0.03
0.02
0.07
0.03
0.04
0.02
0.04
0.06
0.03
0.06

aOata obtained by Caroline A. Madding using column 3 with a cryogenic
interface and a quadrupole mass spectrometer (Sect 11.3.3).

^Reference 8.
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TABLE 6. ACCURACY AND PRECISION DATA FROM SEVEN OTTER*INATIONS
OF THE METHOD ANALYTES IN REAGENT WATER USING WIDE BORE
CAPILLARY COLUMN 2*

Compound

Mean Accuracy
(% of True

Value, RSO
No.o 2 gg/L Cone.) (%)

Mean Accuracy
(% of True

Value, RSO
0.2 gg/L Cone.) (%l

Internal Standard

Fluorobenzene ' 1

Surrogates'

4-Bromofluorobenzene 2 98
l,2-01chlorobenzene-d4 3 97

Target Analvtes

Benzene
Bromobenzene
Bromochloromethane
Bromod1chloromethane
Bromoform
Bromomethane
n-Butyl benzene
sec-Butyl benzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane0
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
01bromochloromethane
1,2-01bromo-3-chloropropane0
l,2-01bromoethanec
Olbromomethane) 13 99
1,2-01Chlorobenzene 45 93
1,3-01Chlorobenzene 46 100
1,4-01Chlorobenzene 47 98
OlchlorodlfluorooMthane 14 38
1,1-01chloroethane 15 97
1,2-01chloroethane 16 102
l,l-01chloroethene 17 90
c1s-l,2-01chloroethene 18 100
trans-l,2-01chloroethene 19 92

37
38
4
5
6
7
39
40
41
8
42

9
10
43
44
11

97
102
99
96
89
55
89
102
101
84
104

97
110
91
89
95

1.3
3.2

4.4
3.0
5.2
1.8
2.4
27.
4.3
3.5
4.5
3.2
3.1

2.0
5.0
2.4
2.0
2.7

2.1
2.7
4.0
4.1
25.
2.3
3.8
2.2
3.4
2.1

96
95

113
101
102
100
90
52
87
100
100
92
103

95
d
108
108
100

95
94
37
94
d
85
100
87
39
85

1.3
1.7

1.3
1.9
2.9
1.8
2.2
6.7
2.3
2.3
2.9
2.6
1.6

2.1

3.1
4.4
3.0

2.2
5.1
2.3
2.8

3.6
2.1
3.8
2.9
2.3
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TABLE 6. (Continued)

CoirvDound

1,2-Oichloropropane
l,3-01chloropropane
2, 2 -01 chl oropropane0
l,l-01chloropropene°
cis-i, 3-01 chl oropropene0
trans- 1,3 -01 chl oropropene
Ethyl benzene
Hexachlorobutadlene
I sopropyl benzene
4-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
1,1,1 , 2- Tetrachl oroethane
1,1,2, 2 -Tetrachl oroethane
Tetrachl oroethene
Toluene .
1,2, 3 -Tr 1 chl orobenzene
1,2,4-Trichlorobenzene
1,1,1-Trlchloroethane
1,1,2-Tri chl oroethane
Tri chl oroethene
Trichlorofluorome thane
1,2,3-Trichloropropane
1,2, 4-Trimethyl benzene
1,3, 5-Tr1methyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

b

20
21

25
48
26
49
SO
27
51
52
53
28
29
30
54
55
56
31
32
33
34
35
57
58
36
59
60
61

Mean Accuracy
(% of True

Value,
2 ug/L Cone. )

102
92

96
96
91
103
95
e
93
102

' 95
99
101
97
105
90
92
94
107
99
81
97
93
88
104
97
f
98

RSO

2.2
3.7

1.7
9.1
5.3
3.2
3.6

7.6
4.9
4.4
2.7
4.6
4.5
2.8
5.7
5.2
3.9
3.4
2.9
4.6
3.9
3.1
2.4
3.5
1.8

2.3

Mean Accuracy
(% of True

Value,
0.2 og/L Cone,

103
93

99
100
88
101
95
e
78
97
104
95
84
92
126
78
83
94
109
106
48
91
106
97
115
98
f
103

RSO

2.9
3-2

2.1
4.0
2.4
2.1
3.1

8.3
2.1
3.1
3.8
3.6
3.3
1.7
2.9
5.9
2.5
2.3
2.5

13. ...
2.3
2.2
3.2
14.
1.7

1.4

aOata obtained by James W. Eichelberger using column 2 with the open split
interface and an ion trap mass spectrometer (Sect. 11.3.2) with all method
analytes In the same reagent water solution.
^Designation In Figures 1 and 2.
cNot measured; authentic standards were not available.
dNot found at 0.2 nq/l.
*.Not measured; methylene chloride was In the laboratory reagent blank.
fm-xylene coelutes with and cannot be distinguished from its isomer p-xylene,
No 61.
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PACKING PROCEDURE CONSTRUCTION
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FIGURE 3. NORMALIZED TOTAL ION CURRENT CHROHATOCRAH FROM A VOLATILE COMPOUND CALIBRATION MIXTURE CONTAINING 25 ng
(5 pg/L) OF HOST COMPOUNDS. THE COMPOUND IDENTIFICATION NUMBERS ARE GIVEN IN TABLE 6.
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FIGURE A. AMPLIFIED FIRST EIGHT MINUTES OF A TOTAL ION CURRENT CHROMATOGRAM FROM A VOLATILE COMPOUND CALIBRATION
MIXTURE CONTAINING 25 ng (5 pg/L) OF EACH COMPONENT. THE COMPOUND IDENTIFICATION NUMBERS ARE GIVEN I N
TABLE 6.
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APPENDIX C

CALIBRATION AND MAINTENANCE PROCEDURE FOR

ANALYTICAL FIELD EQUIPMENT

16813/55



Procedure: 6617C02
Revision: 0 '
Date: 4/85
Page: 1 of 5

CALIBRATION AND MAINTENANCE PROCEDURE
YSI.MODEL 33 S-C-T METER

1.0 INTRODUCTION

This procedure presents steps to calibrate and taaincain the YSI Model
33 S-C-T meter. Operation principles, procedures, and equipment
specifications are presented in Procedure 5617002 and are not repeated
here.

2.0 CALIBRATION

2.1 Temperature

2.1.1 Temperature Knob Setting

It is possible for the temperature knob to become loose or
slip from its normal position. In an emergency, the dial
can be repositioned. It must be emphasized that this is
an emergency procedure only and that the instrument should
be returned to the factory for proper recalibration - at
tht earliest opportunity.

To recalibrate the temperature setting:

1. Red line instrument and then place probe in sample of
knoMi conductivity.

2. Read and record the temperature and conductivity of
the solution using appropriate settings. Leave probe
in solution.

. 3. Determine the salinity of tb* solution by running a
line vertically on Figure 1 until it intersects the
appropriate 'C line. From this intersection, extend a
line horizontally to the left edge of the graph
(Figure 1). This determines the salinity of the

AR8-11 SM*1''



6. Number of days analysis and data required after laboratory receipt of
samples: 0

21 days . .

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program:

Inorganic ,analysis as per SOW 7/88, with the exceptions listed in
Attachments II and III. ICP emission spectroscopy analysis follows the SOW
mentioned above for sample preparation and analysis protocol with the
instrument defection limits"and matrix spike levels given in Attachment II
and the QC audits as described in Attachment III. GFAA analyses may be run
undigested if the samples are free of particulates. If partlculates are

I present the samples are to be digested as per SCW mentioned above. A
' detailed" set of instructions for conducting the GFAA analyses are included

in Attachment III; Special instrument detection limits and matrix spike
levels are listed on Attachment II.

" • \

8. Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): 1) Check the pH of
each sample (wide range pH paper is acceptable). If the pH values are
outside of the specified^limits of SOW, contact Region V for instructions.
2) Instrument Detection limits (IDL) of Attachment II are to be met prior
to any'sample analysis. 3) Spike all parameters as per Attachment IlT

The GFAA protocol is specified in Attachment III. The frequency and limits
of certain audits are changed from that given in SOW for all analyses as
per Attachment III.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

All of the deliverables included in SOW 7/88 or current SOW are required.
Also, provide current quarterly XI, XII, XIII for each case. Submit Form
VIII separate for each separate parameter analyzed by MSA. Form VIII must
be modified to include the slope of each addition as well as the
correlation coefficient. Use footnotes on Form I for reporting results,
except use IDL of Attachment II for detection limit. Make changes on Forms
V, VT, .VII to reflect SAS contract limits and IDL where appropriate.
All analytical results will be reported down to MDL. and flagged with "J".

10. Other (use additional sheets or attach supplementary information, as
needed):

11. Name of sampling/shipping contact: Wendy Dewar/Robert Hank

Phone: (312) 786-1313

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services.
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I. DATA REQUIREMENTS

Parameter

ICP Metals (Cr)

Furnace Metals
(As, Pb, Cd)

Detection Limit

See Attachment II

See Attachment II

Precision Desired
(+% or Cone.)

10% RPD or Duplicate

Differences _< SAS IDL
of - Attachment II

II. QC REQUIREMENTS

Audits Required

For ICP Chromium

Frequency of Audits

See 9.A of
Attachment III

Limits* (% or Cone.)

GFAA (undigested)
As,Cd,Pb

See 9.B of
Attachment III

GFAA (digested)
As,Cd,Pb

See 9.C of
Attachment III

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and repeat analysis

Contact Jay Thakkar at (312)886-1972

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.
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ATTACHMENT I

SCHEDULE

TENTATIVE START DATE: 6/4/90

SAMPLING FOR SOUTHEAST ROCKFORD

OPERABLE UNIT

INVESTIGATIVE FIELD FIELD
WEEK SAMPLES BLANKS DUPLICATE

1 77 8 8

2 78 9 9

NOTE: Samples will be shipped on a daily basis,

16814/34.1



ATTACHMENT II

Instrument Detection Limit and Spiking Level for Drinking Water

Required Instrument Required Matrix Spike
Compound Detection Limit ug/L Concentrations ug/L

GFAA ICP Other GFAA ICP Other

Metal:

1. Arsenic 5 20

2. Cadmium2 0.5 2 50

3. Chromium 10 200

4. Lead2 2 20 500

1 Instrument Detection Limits (IDL) must be met before any samples are
analyzed. The Lab may submit their quarterly Form XI with each case if
all IDLs meet the detection limits. If detection limits cannot be met by
using ICP, use of GFAA required.

2ICP analysis results may only be reported for Cd and Pb, if the concentra-
tion is > 10 times the IDL of instrument used. If ICP results are
reported, all ICP audits are required including matrix spike.
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ATTACHMENT III

Special Instruments for GFAA and QC Requirements for All Analysis

1. Sample aliquots are preserved in the field as follows:

a) One liter preserved with 5ml/l of 50% HN03 to pH<2 for all
metals (excluding Hg).

2. Analysis of the metals (specified in Attachment II) by graphite
furnace atomic absorption (GFAA) must use the method of standard
additions for quantitation.

3. All of the samples for GFAA metals can be analyzed without digestion
if the samples are clean and without any particulates. In this case,
a calibration blank, duplicate, ICVS, and CCVS shall be analyzed
without digestion. If CCV is out, rerun previous to samples and CCV.

4. If any of the samples contain particulate or significant suspended
solids, sample aliquots, preparation blank, duplicate, matrix spikes
and lab control samples are to be digested per page D-2 of SOW.

5. No identified field blank may be used as a laboratory duplicate or
matrix spike sample.

6.1 Zeeman, Smith/Hieftje background correction or equivalent (not D2) is
required for Arsenic or any element with structured background
interferences.

6.2 The matrix modifiers of SOW 785 are mandatory for As.

6.3 L'vov platform is allowed.

6.4 Any matrix modifiers for Cd, and Pb must be approved by the Region V
Central Regional Laboratory prior to use and documented with the raw
data.

6.5 Each sample or QC audit is to be determined by the MSA using the
sample or QC audit and then three consecutive spikes.

6.6 Each calibration blank and QC audit solution must contain the same
nitric acid concentration as the sample (or diluted samples). All
solutions analyzed must have their matrix concentrations fully
documented in the raw data.

6.7 Each analytical determination must have the resulting absorbance
clearly recorded and documented in the order of determined.
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ATTACHMENT III (Continued)

6.8 The data for each MSA determination must show; slope (signal/cone.),
intercept and correlation coefficient (r). The results must be
reported on Form VIII for all samples and QC audits in order of
analysis. Form VIII must be modified to include the above mentioned
slope.

6.9 Samples and QC audits will be tested in the following order for the
method of standard addition quantitation.

a) calibration blank and + 3 spikes \
b) ICVS (provided by EMSL-LV) + 3 spikes
c) 5 samples, each with 3 spikes
d) calibration blank + 3 spikes
e) CCVS + 3 spikes .
f) succeeding sets of 5 samples, calibration blank, and CCVS.

7. Report the correlation coefficient for all MSA analyses. r> 0.995 is
required for all sample and audit analyses. A correlation
coefficient.(r) > 0.998 is recommended for the calibration blank or
problems will occur with the sample analysis. If r<0.995 or the
slope is <35% of the initial calibration blank, reanalyze the sample,
once. If the standard addition again fails these criteria, dilute
the sample 1:1 or minimum dilution and reanalyze. If the standard
addition again fails, flag the data with a "+".

8. Care must be taken to avoid exceeding the linear range for all GFAA
analyses. This problem is especially severe with Cd and Pb.
Dilution of the samples may be necessary to avoid this problem.

9. If sample concentration is higher than the highest spike added dilute
sample 1:1 and reanalyze.

10. For MSA, use 10, 20, and 30 ug/1 calibration standards and for
Cadmium, use 1, 2 and 3 ug/1 calibration standards for 3 spike
addition.
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ATTACHMENT III
QC REQUIREMENTS

9.A ICP Metals
Audits Required

ICVS, CCVS, ICP
serial .dilution,
ICP ICS.

Calibration Blank

Preparation Blank

Duplicate

CRDL Standard (using
SAS'DL)

Matrix Spike (ICP)

Matrix Spike (iCP-Ca,
Mg, Na, K)*

Matrix Spike (Hg & CN)

Lab Control Sample
(Digested)

Frequency of
Audits

as per SOW 7/88

beginning of
run and 1 in 10
thereafter

1 in 10 samples

1 in 10 samples

as per SOW 7/88

1 in 10 samples

1 in 10 samples

1 in 10 samples

1 per sample set

Limits

as per SOW-7/88.

< IDL

< SAS IDL of
Attachment II

10% RPD or
Difference is < SAS
IDL, 15% for Hg & CN

85 - 115% Recovery

BS - 115% Recovery

80 - 120%

85 - 115%

*May be combined with other spike (cf Item 8 of SAS).

9.B GFAA Undigested Samples
Audits Required

1) Duplicate

2) Calibration Blank

3) ICVS and CCVS

Frequency of
Audits

1 in 10 samples

Initially and
after every 5
samples

Initially ICVS,
and CCVS after
every 5 samples

Limits

Difference of _< SAS
IDL of Attachment II
or < 10% RPD

< IDL

90% - 110%
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ATTACHMENT III
QC REQUIREMENTS (Continued)

9.C GFAA Digested Samples
Audits Required

1) Calibration Blank

2) Preparation Blank
(Digested)

3) Duplicates
(Digested)

4) Matrix Spike

5) Lab Control Sample
(Digested)

6) ICVS, CCVS

Frequency of
Audits

Initially and
after every 5.
samples

1 in 10 samples

1 in 10 samples

1 in 10 samples

1 per set
of samples

Initially ICVS,
and CCVS after
every 5 samples

Limits

< IDL

< SAS IDL Of
Attachment II

Difference of <
SAS IDL or 10%~
RPD

85 - 115% Recovery

85 - 115% Recovery

90 - 110% Recovery
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U.S. Environmental Protection Agency ^___
CLP Sample Management Office ~] SAS Number |
P.O. Box 818, Alexandria, Virgina 22313 | j
PHONE: (703)/557-2490 or FTS/557-2490 | |

SPECIAL ANALYTICAL SERVICES
Client Request

Regional T r ans mi 11 a 1 -, p Telephone Request

I I

A. EPA Region/Client: Region V

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water for VOCs by EPA Method 524.2, Revision 3 for the 9 compounds listed
in Attachment I. Samples that have an estimated total VOC concentration"
over 50 ug/1 will be identified and labeled on the Traffic Report aricl
sample tags and at the laboratories' option, may be screened using the CLP
VOA optional screening method of hexadecane extract for volatiles of SOW
7/88. Estimates of VOC concentration range from 0-200 ug/1. If the
concentration exceeds 50 yg/1 run at 1 x and if necessary dilute so that
the compound with the highest concentration falls within the calibration
range. Report all reanalysis results at each dilution denoting dilution
factors and the compounds that exceeded the calibration range. Results~at
each dilution, including non-diluted results, shall be submitted with the
data package.

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field duplicates and 1 trip blank per cooler
totaling 15. Samples will be collected over a 2 week period. Samples "are
water samples with total VOC concentration estimated to be in the 0-200
ug/1 range.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NFDES, etc.):

Superfund Remedial State Lead
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4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment II)

5. Estimated date(s) and method of shipment: June 4 to June 16, 1990 - Over-
night Exp'ress Service.

6. Number of days analysis and data required after laboratory receipt of
samples:

Analysis within 5 days of sample receipt. Full data package due within 21
d a y s . ~

7. Analytical protocol required (attach copy if other than a protocol
currently,used in this program):

Method 524^2, Revision 3 (Attachment III)- The accuracy and precision
range required for sample analysis is 0.5 to 50 ug/1. A study of the"
accuracy and precision over the range of 0.5 to 50 ug/1 shall be completed
by the lab and the results must be submitted with the data. The accuracy
and precision of the lab control standard, which can be one of the
standards used for calibration, shall be.±20 percent. Wide-bore,
thick-film columns will be used for analysis. Five calibration standards
composed of 8 of the 9 compounds listed in Attachment I (cis-1,2T-dichloro-
ethylene will be used for calibration but not trans-l,2-dichloroethylene)
will be used to obtain calibration over a 0.5 to 50 ug/1 range. The GC/MS
will be calibrated for only the 9 compounds of concern (Attachment I). For
each calibration standard the relative retention times of each compound in
each calibration run should agree within 0.06 relative retention time
units. The lab can choose the appropriate calibration standard concentra-
tions in order to obtain calibration over the 0.5 to 50 ug/1 range. The
optional vinyl chloride calibration procedure from Section 9.4 of Metho3
524.2, Revision 3 will be used. The %RSD for each individual calibration
compound must be less than or equal to 30.0 percent.

ation check standard shall contain all nine (9) target.
If percent difference of any compound of the continuing calibra-

tion check standard is greater than 25%. then corrective action shall be
taken. The minimum relative response factor (RF) for each target compound
shall be greater than 0.150.

8. Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): Complete resolution
of cis-1,2-dichlorpethylene and trans-l,2-dichloroethylene is required with
cis-1,2-dichloroethylene used for calibration. Surrogates and matrix
spikes appropriate for each method must be performed. Perform surrogate
spike.analysis described in Method 524.2, Revision 3, Section 10.3.3 ana*
7T5.1 with BFB as the surrogate at a concentration of 5 ug/1. The internal
standard shall consist of fluorpbenzene at a concentration of 5 ug/1. The
matrix spike (MS) standard shall consist of all 9 target compounds. The MS
Standard specified in CLP SOW shall NOT be used. One quality control
standard from an external source must be analyzed per laboratory. The
external quality control standard will at minimum contain the 9 contami-
nants of concern. The results must be submitted with the data. Standard
and surrogate compounds must be supplied by the laboratory.

16814/35 -2-



9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Complete EPA CLP type data package including but not limited: narrative,
QC Summary, chromatograms, integration reports, all standard and spiking
concentrations, injection volumes, dilution factors, analytical sequence
summary, calculation, dates and times. Only the 9 target compounds, if
detected, .shall be reported, all other volatile organics shall NOT be
reported. All analytical results w i l l be reported down to MDL» and flagged

10. Other (use additional sheets or attach supplementary information, a s ~
needed): .

After samples that contain a total VOC concentration of greater than 50
ug/1 are analyzed a lab reagent blank must be analyzed to check for cross
contamination. Samples that require ascorbic acid addition for dechlori-
nation will be labeled. All other samples require no preservation except
for cooling to 4"C.

11. Name of sampling/shipping contact: Robert Hank/Wendy Dewar

Phone: (312) 786-1313

Please return this request to the Sample Management Office as scon as possible
to expedite processing of your request for special analytical services.
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I. DATA REQUIREMENTS

Parameter

See Attachment T

Detection Limit Precision Desired
(+% or Cone.)

II QC AUDIT REQUIREMENTS

Audits Required

Surrogate Spiking

Duplicate Analysis

Lab Reagent Blank

Matrix Spike/Matrix
Spike Duplicate**

QC Check Sample***

Frequency of Audits

All Samples, Stds.
Blanks

1 per 10

1 per 10*

1 per 25 or per lab

Once each time
5 pt. calibration
curve is generated.

Limits* (% or Cone.)

± 15%

20% RPD for compounds
present at more than;
IQx MDL

Less than Method
Detection Limit

80-120% recovery,
20% RPD

±20% e 5 ug/1 for 7
out of 8 compounds.
TCE must be in con-
trol.

*A field blank may not be substituted.
**Matrix Spike/Matrix Spike Duplicate must be composed of the compounds
being analyzed.

***All target compounds except vinyl chloride must be in this sample.

ACTION .REQUIRED IF LIMITS ARE EXCEEDED:

If surrogate spike recovery is greater than "$ 15%, reanalyze once. If

III

recovery is again greater than :fcl5% report data as estimated. If
duplicate is greater than 20 RPD for required compounds, repeat once
and report results. If matrix spike does not meet limits do not
repeat, report results, flag data.

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.
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ATTACHMENT I

COMPOUND

Trichloroethylene

1,1,1 Trichloroethane

1,1-Dichloroethylene

Tetrachloroethylene

1,2-DiChloroethane

1,1-Dichloroethane

Vinyl Chloride

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

METHOD DETECTION LIMIT (ug/1)

0.50

0.50

0.5.0

0.50

0.50

0.50

0.50

0.50

0.50
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ATTACHMENT II
SCHEDULE

TENTATIVE START DATE: 6/4/90
SAMPLING FOR SOUTHEAST ROCKFORD

OPERABLE UNIT

INVESTIGATIVE
WEEK SAMPLES

1 77

.2 78

FIELD
BLANKS

8

9

FIELD
DUPLICATE

8

9

TRIP
BLANK

7

8

NOTE: Samples will be shipped on a daily basis.
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ATTACHMENT III
METHOD 524.2
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METHOD 524.2. MEASUREMENT Of PURGEABLE ORGANIC COMPOUNDS IN
WATER BY CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY

Revision 3.0

A. AlfortJ-Stavtns, J. W. Elchelbtrger, W. L. Buddt - Method 524, Revision 1.1
(1983)

R. H. SUtar, Jr. - Method 524.2, Revision 2.1 (19*6)

J. V. Elchelberger, M. L. Budde - Hethod 524.2, Rtvlsltn 3.1 (1989)

ENVIRONMENTAL NONITORING SYSTEMS LABORATORY
OFFICE OF RESEARCH AND OCVELOnCNT
U.S. ENVIRONMENTAL PROTECTION AfiCNCY

CINCINNATI, OHIO 45268
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METHOD 524.2

MEASUREMENT OF PURGEABLE ORGANIC COMPOUNDS IN WATER BY
CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY

1. SCOPE AND APPLICATION
t

1.1 This 1s a general purpose method for the Identification and
simultaneous measurement of purgeable volatile organic compounds In
finished drinking water, raw source water, or drinking water in any
treatment stage (1-2). The method 1s applicable to a wide range of
organic compounds, Including the four trlhalomethane disinfection
by-products, that have sufficiently high volatility and low water
solubility to be efficiently removed from water samples with purge and
trap procedures. The following compounds can be determined by this
method.

Chemical Abstract Service
Compound Registry Number

Benzene 71-43-2
Bromobenzene 108-86-1
Bromochloromethane 74-97-5
Bromodichloromethane 75*27-4
Bromoform 75-25-2
Bromomethane 74-83-9
n-Butylbenzene 104-51-8
sec-Butyl benzene 135-98-8
tert-Butylbenzene 98-06-6
Carbon tetrachloride 56-23-5
Chlorobenzene 108-90-7
Chloroethane 75-00-3
Chloroform 67-66-3
Chloromethane 74-87-3
2-Chlorotoluene 95-49-8
4-Chlorotoluene 106-43-4
01bromochloromethane 124-48-1
l,2-01bromo-3-chloropropane 96-12-8
1,2-01 brtamoe thane 106-93-4
Olbromommtha/ie 74-95-3
1,2-Olcalorotanzene 95-50-1
l,3-01cli1«rob«nzene 541-73-1
1,4-Dldtlorotenztne 106-46-7
Otchlorodlfiuoromtthane 75-71-8
1,1-01chloroethane 75-34-3
1,2-01chloroethane 107-06-2
1,1-Oichloroethenc 75-35-4
ds-l,2-0lchloroeth«ne 156-59-4
trans-1,2-01chloroethene 156-60-5
1,2-Oichloropropane 78-87-5
1,3-Olchloropropane 142-28-9
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2,2-Oichloropropane 590-20-7
1,1-Oichloropropene 563-58-6
cis-1,3-01chloropropene 10061-01-5
trans-l,3-D4chTbropropene 10061-02-6
Ethyl benzene 100-41-4
Hexachlorobutadiene 87-68-3
Isopropylbenzene 98-82-8
4-Isopropyltoluene 99-87-6
Methylene chloride 75-09-2
Naphthalene 91-20-3
n-Propylbenzene 103-65-1
Styrene 100-42-5
1,1,1,2-Tetrachloroethane 630-20-6
1,1,2,2-Tetrachloroethane 79-34-5
Tetrachl oroethene 127-18-4
Toluene 108-88-3
1,2,3-Trichlorobenzene 87-61-6
1,2,4-Trichlorobenzene 120-82-1
1,1,1-Trichloroethane 71-55-6
1,1,2-Trichloroethane 79-00-5
Trichloroethene 79-01-6
Trichlorofluoromethane 75-69-4
1,2,3-Trichloropropane 96-18-4
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 108-67-8
Vinyl chloride 75-01-4
o-Xylene 95-47-6
m-Xy1ene 108-38-3
p-Xylene 106-42-3

1.2 Method detection limits (MOLs) (3) are compound and instrument
dependent and vary from approximately 0.02-0.35 pg/L. The applicable
concentration range of this method 1s primarily column dependent and is
approximately 0.02 to 200 0g/L for the wide-bore thick-film columns.
Narrow-bore thin-film columns may have a capacity which limits the
range to about 0.02 to 20 /ig/L. Analytes that are inefficiently purged
from water will not be detected when present at low concentrations, but
they can bt measured with acceptable accuracy and precision when
present in sufficient amounts.

1.3 Analytes that art not separated chromatographically, but which have
different mass spectra and non-interfering quantitation Ions, can be
Identified and measured in tht same calibration mixture or water sample
(Sect 11.6.2). Analytes which have very similar mass spectra cannot be
individually identified and measured in tht same calibration mixture or
water sample unless thty have different retention times (Sect.11.6.3).
Coeluting compounds with very similar mass spectra, typically many
structural Isomers, must bt reported as an isomtric group or pair. TWO
of tht three Isomeric xylents and two of tht thret dlchlorobtnzenes are
examples of structural Isomers that may not bt resolved on tht
capillary column, and if not, must bt reported as Isomeric pairs.
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2. SUMMARY OF METHOD

2.1 Volatile organic compounds and surrogates with low water solubility are
extracted (purged) from the sample matrix by bubbling an Inert gas
through tht aqueous sample. Purged sample components are trapped in a

' .tube containing suitable sorbent materials. When purging 1s complete,
the sorbent tube Is heated and backflushed with helium to desorb the
trapped sample components into a capillary gas Chromatography (GC)
column Interfaced to a mass spectrometer (MS). The column 1s tempera-
ture programmed to separate the method analytes which are then detected
with the MS. Compounds eluting from the GC column are identified by
comparing their measured mass spectra and retention times to reference
spectra and retention times in a data bast. Rtference spectra and
retention times for analytes art obtained by tht measurement of
calibration standards under tht samt conditions used for samples. The
concentration of each Identified component Is measured by relating the
MS response of tht quantitation Ion produced by that compound to the MS
response of tht quantitation ion produced by a compound that is used as
an internal standard. Surrogate analytes, whose concentrations are
known in every sample, are measured with the samt internal standard
calibration procedure.

3. DEFINITIONS

3.1 Internal standard -- A pure analyte(s) added to a solution in known
amount(s) and used to measure the relative responses of other method
analytes and surrogates that are components of the same solution. The
internal standard must be an analyte that Is not a sample component.

3.2 Surrogate analyte -- A pure analyte(s), which is extremely unlikely to
be found In any sample, and which Is added to a sample aliquot in known
amount(s) before extraction and 1s measured with the same procedures
used to measure other sample components. Tht purpose of a surrogate
analytt 1s to monitor method performance with each sample.

3.3 Laboratory duplicates (L01 and L02) -- Two sample aliquots taken in the
analytical laboratory and analyzed separately with Identical proce-
dures. Analyses of L01 and L02 give a measure of tht precision
associated with laboratory procedures, but not with sample collection,
preservation, or storage procedures.

3.4 FieU duplicates (FD1 and F02) - Two separate samples collected at the
samm) tfat and place under Identical circumstances and treated exactly
the) samm) throughout field and laboratory procedures. Analyses of F01
and FQ? give a measure of the precision associated with sample
collection, preservation and storage, as well as with laboratory
procedures.

3.5 Laboratory reagent blank (LRB) -- An aliquot of reagent water that 1s
treated exactly as a sample Including exposure to all glassware,
equipment, solvents, reagents, Internal standards, and surrogates that
are used with other samples. The LRB 1s used to determine if method
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analytes or other interferences are present in the laboratory environ-
ment, the reagents, or the apparatus.

3.6 Field reagenr blank (FRB) -- Reagent water placed in a sample container
in the laboratory and treated as a sample in all respects, including
exposure to sampling site conditions, storage, preservation and all
analytical procedures. The purpose of the FRB is to determine if
method analytes or other interferences are present in the field
environment.

3.7 Laboratory performance check solution (LPC) -- A solution of one or
more compounds (analytes, surrogates, internal standard, or other test
compounds) used to evaluate the performance of the instrument system
with respect to a defined set of method criteria.

3.8 Laboratory fortified blank (LFB) -- An aliquot of reagent water to
which known quantities of the method analytes are added in the
laboratory. The LFB is analyzed exactly like a sample, and its purpose
is to determine whether the methodology 1s in control, and whether the
laboratory is capable of making accurate and precise measurements at
the required method detection limit.

3.9 Laboratory fortified sample matrix (LFM) -- An aliquot of an environ-
mental sample to which known quantities of the method analytes are
added in the laboratory. The LFM Is analyzed exactly like a sample,
and its purpose 1s to determine whether the sample matrix contributes
bias to the analytical results. The background concentrations of the
analytes In the sample matrix must be determined in a separate aliquot
and the measured values in the LFM corrected for background concentra-
tions.

3.10 Stock standard solution -- A concentrated solution containing a single
certified standard that is a method analyte, or a concentrated solution
of a single analyte prepared in the laboratory with an assayed
reference compound. Stock standard solutions are used to prepare
primary dilution standards.

3.11 Primary dilution standard solution -- A solution of several analytes
prepared in the laboratory from stock standard solutions and diluted as
needed to prepare calibration solutions and other needed analyte
solutions.

3.12 Calibration standard (CAL) -- a solution prepared from the primary
dilution standard solution and stock standard solutions of the internal
standards and surrogate analytes. The CAL solutions are used to
calibrate the Instrument response with respect to analyte concentra-
tion.

3.13 Quality control sample (QCS) -- a sample matrix containing method
analytes or a solution of method analytes In a water misclble solvent
which is used to fortify reagent water or environmental samples. The
QCS is obtained from a source external to the laboratory, and is used
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to check laboratory performance with externally prepared test
materials.

4.

4;i. During analysis, major contaminant sources are volatile materials
in the J aboratory and Impurities in the inert purging gas and in
the sorbent trap. The use of non-polytetrafluoroethylene (PTFE)
plastic tubing, non-PTFE thread sealants, or flow controllers with
rubber components in the purging device should be avoided since
such materials out-gas organic compounds which will be concentrated
in the trap during the purge operation. Analyses of laboratory
reagent blanks provide Information about the presence of contaminants.
When potential interfering peaks are noted in laboratory reagent
blanks, the analyst should change the purge gas source and regenerate
the molecular sieve purge gas filter. Subtracting blank values from
sample results 1s not permitted.

4.2 Interfering contamination may occur when a sample containing low
concentrations of volatile organic compounds Is analyzed immediately
after a sample containing relatively high concentrations of volatile
organic compounds. A preventive technique 1s between -sample rinsing of
the purging apparatus and sample syringes with two portions of reagent
water. After analysis ef a sample containing high concentrations of
volatile organic compounds, one or more laboratory reagent blanks
should be analyzed to check for cross contamination.

4.3 Special precautions must be taken to determine methylene chloride. The
analytical and sample storage area should be isolated from all
atmospheric sources of methylene chloride, otherwise random background
levels will result. Since methylene chloride will permeate through
PTFE tubing, all gas Chromatography carrier gas lines and purge gas
plumbing should be constructed of stainless steel or copper tubing.
Laboratory worker's clothing should be cleaned frequently since
clothing previously exposed to methylene chloride fumes during common
liquid/liquid extraction procedures can contribute to sample contamina-
tion.

5. SAFETY

5.1 The) taxi city or card nogeni city of chemicals used in this method
has met been precisely defined; each chemical should be treated as
a pdHtUI health hazard, and exposure to these chemicals should
bt •ferferized. Each laboratory 1s responsible for maintaining
awareness of OSHA regulations regarding safe handling of chemicals
used In this method. Additional references to laboratory safety
are available (4-6) for the Information of the analyst.

5.2 The following method analytes have been tentatively classified as
known or susr.>cted human or mammalian carcinogens: benzene, carbon
tetrachlorl •••«, 1,4-dlchlorobtnzene, l,2-d1chlorethane, hexachloro-
butadlene 1,1, 2, 2 -tetrachl oroethane, 1, 1, 2 -tri chl oroethane, chloro-
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form, l,2-dibromoethane,tetrachloroethene, trichloroethene, and vinyl
chloride. Pure standard materials and stock standard solutions of
these compounds should be handled in a hood. A NIOSH/MESA approved
toxic gas~respirator should be worn when the analyst handles high
concentrations of these toxic compounds.

6. APPARATUS AND EQUIPMENT

6.1 SAMPLE CONTAINERS -- 60-mL to 120-mL screw cap vials (Pierce #19832
or equivalent) each equipped with a PTFE-faced silicone septum
(Pierce 112718 or equivalent). Prior to use, wash vials and septa
with detergent and rinse with tap and distilled water. Allow the
vials and septa to air dry at room temperature, place in a 105°C
oven for 1 hr, then remove and allow to cool in an area known to be
free of organics.

6.2 PURGE AND TRAP SYSTEM -- The purge and trap system consists of three
separate pieces of equipment: purging device, trap, and desorber.
Systems are commercially available from several sources that meet all
of the following specifications.

6.2.1 The all glass purging device (Figure 1) should bt designed to
accept 25-mL samples with a water column at least 5 cm deep. A
smaller (5-mL) purging device is recommended if the GC/MS system
has adequate sensitivity to obtain the method detection limits
required. Gaseous volumes above the sample must be kept to a
minimum (< 15 mL) to eliminate dead volume effects. A glass
frit should be installed at the base of the sample chamber so
the purge gas passes through the water column as finely divided
bubbles with a diameter of < 3 mm at the origin. Needle
spargers may be used, however, the purge gas must be Introduced
at a point about 5 mm from the base of the water column.

6.2.2 The trap (Figure 2) must be at least 25 cm long and have an
inside diameter of at least 0.105 in: Starting from the inlet,
the trap should contain 1.0 cm of methyl silicone coated packing
and the following amounts of adsorbents: 1/3 of 2,6-diphenylene
oxide polymer, 1/3 of silica gel, and 1/3 of coconut charcoal.
If It Is not necessary to determine d1chlorodifluoromethane, the
charcoal can be eliminated and the polymer increased to fill 2/3
of the trap. Before initial use, the trap should be conditioned
overnight at 180°C by backflushing with an Inert gas flow of at
least 20 mL/m1n. Vent the trap effluent to the room, not to the
analytical column. Prior to dally use, the trap should be
conditioned for 10 m1n at 180°C with backflusMng. The trap may
be vented to the analytical column during dally conditioning;
however, the column must be run through the temperature program
prior to analysis of samples.

6.2.3 The use of the methyl silicone coated packing is recommended,
but not mandatory. The packing serves a dual purpose of
protecting the Tenax adsorbant from aerosols, and also of
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figure 1. Calibration Chart for Resetting Temperature Knob

4. Remove the- 'C knob switch to SK.tNl'rY, cod turn the
control shaft until the otter needle indicates the
salinity value determined in step 3.

5. Switch to TEMPERATURE. if this temperature is the
same as step 2, continue. If not, repeat steps 1
through S.

6. Place the knob on the control shaft - without turning
the control shaft - with the pointer at the sam
temperature ae the meter reading. Tighten both sets
of screws securely. Care oust be taken at this step
so that the shaft setting is not moved.

7. Return the instrument to the factory at the earliest
opportunity.

2.1.2 Tempertaure Probe/Instrument

To check the accuracy of the Probe/Instrument teaperature
readings:

AR8-11
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3, After five minutes, compare temperature of thermometer
and instrument. If the instrument varies by *'1C, the.
instrument should be returned to the factory for
calibration and maintenance.

2.2 Probe Cell Calibration

The YSI 13300 Series Cells are calibrated to absolute accuracy of
+1.5 percent based on a standard solution of 0.01 demol KC1. TO
prepare this solution:

1. In a one liter flask, dissolve 0.745 grans of pure dry KC1
until the solution is one kilogram, in weight.

2. Use Table 1 and the teaperature of the water to determine the
conductivity of the solution just prepared. Note: Table 1
shove conductivity as if tht distilled water was
nonconductive. Since even high purity distilled water is
slightly conductive, the measured conductivity will be higher
by an amount equal to tht water's conductivity.

. 3. Place probe in solution and aeasure conductivity. The
conductivity of the solution plus the conductivity of the
distilled water should not vary from, the meter reading by *
1.5%. If the reeding is greater than 1.5%, clean the probe
and then rtchtcx the conductivity. If after cleaning it is
not possible to aeasure the conductivity of the calibration
solution within + 1.5%, tht probe and instrument should be
returned to tht manufacturer for calibration and aaintenance.

3.0
i

3.1 latteries

The batteries should be replaced either (1) when it is not
possible to red lint tht instrument, (2) after 200 hours of
operation, or (3) every 6 months to reduce tht danger of
corrosion due.to leaky batteries.
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To replace batteries, remove the six screws from the rear plate.
The battery holders are color coded. The positive (f button) end
must go on red.

Use two "D" size alkaline flashlight cells (Eveready E95 or
equivalent).

3.2 Probe

3.2.1 Cleaning

When tht cell test indicates low readings, the probable
cause is dirty electrodes. 'Hard water deposits, oils, and
organic matter.are tht most likely contaminants.

TABLE 1 - rKT.T. CALIBRATION DATA

Temperature
CO

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30,

Conductivity
(vahos/ca)

1141.5
1167.5
1193.6
1219.9
1246.4
1273.0
1299.7
1326.6
1353.6
1380.8
1408.1
1436.5
1463.2
1490.9
1518.7
1546.7
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For convenient normal cleaning, soak the electrodes for 5
minutes with a locally available bathroom tile cleaner
such as: "Rally, Tile, Porcelain, and Chrome Cleaner";
Johnson Wax "Envy, Instant Cleaner"; or Lysol Brand
"Basin, Tub, Tile Cleaner".

For storage cleaning, a 5 minute soak in a solution made
of 10 parts distilled water, 10 parts isopropyl alcohol,
and 1 part HC1 can be used.

Always rinse the probe in distilled water after cleaning
and before storage.

CAUTION: Do not touch the electrodes inside the probe.
Platinua black is very soft and can bt scraped off.

If cleaning dots not restore tht probe performance,
re-platinizing is required.

3.2.2 Probe Rtplatinizing

1. equipment required:

a. Y31 13140 Platinizing Solution, 2 fluid ounce (3%
platinum, chloride dissolved in 0.025% lead acetate
solution)

b. YSi Model 33 atter

c. 50 ml glass beaker or equivalent

d. Distilled water

2. Procedure

a. Clean probe as. in. section 3.2.1 - either, method

APB-11



Procedure: 6617002
Revision: 0
Date: 4/85
Page: 6 of 6

b. Place the cell in the beaker and add sufficient
YSI #3140 solution to cover the electrodes. Do
not cover the top of the probe

c. Plug the probe into the Model 33 and switch to the
X100 scale to platinize the electrode

d. Hove the probe slightly to obtain the highest
meter reading and continue platinizing for.the
appropriate time shown below:
Meter Reading Time
(umhos/cm) (minutes)

30,000 5
25,000 6
20,000 8
15,000 11
10,000 16

e- After tht elapsed time, remove th* probe ard. rinse
in distilled water.

f. Return the solution to its container. Two ounces
of solution should be sufficient for 50
treatments.

3.2.3 Storage

It is best to store conductivity cells in dticnized water.
Cells stored in water require less frequent platinization.
Any cell that has been stored dry should bt soaked in
deionized water for 24 hours before use.
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CALIBRATION AND MAINTENANCE PROCEDURES HAAKEBUCHLER pH STICK

1.0 INTRODUCTION

This procedure presents the steps for calibrating and maintaining the
HaakeBuchler pfl Stick. Instrument operation principles and
procedures and specifications are presented in Procedure 5617003.

2.0 CALIBRATION

2.1 Calibration Solutions

Tht instrument requires distilled water, a pfl 7 buffer solution,
and a p8 4 buffer solution for calibration. To prepare the
buffer solutions, dissolve tht buffer powders provided with the
instrument into tht volume of distilled water specified on the
buffer powder packets. (Note: tht manufacturer does not specify
whether buffer and pfl 4 solutions, other than that provided, may
bt used as substitute solutions).

The pH of the buffer and pfl 4 solutions will vary with tht
temperature of tht solution. Use tht table below to determine
solution pfl based on temperature.

rv

Temp 0*C 10'C 2Q%C 2S'C 301C 40'C 50'C
pTl 1733 OO OC OI O2 O3 O5
pf 7 7.11 7.06 7.01 7.00 6.98 6.97 6.97

-2.2 Calibration Procedure

Tht instrument requires calibration in the field prior to each
us*. However, aa a check of pzopec instrument function, the
instrument should be periodically calibrated in the laboratory,
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particularly if the instrument has been stored for an extended
period without use.

To calibrate the instrument:

1. Remove the protective sheath and rinse the electrode in
distilled water.

2. Place tht electrode in the pH 7 buffer solution, depress the
white operation button below tht LCD display and allow the
reading to stabilize.

3. Adjust pH 7 control using tht tool on the end of the
protective sheath. The pfl 7 control is the upper most white
control on tht right side of tht instrument. Adjust the pH
control until tht aeter reads pfl 7.

4. Bins* tht electrode in distilled water.

5. Place tht electrode in pfl 4 solution, depress the white
operation button, and allow tht reading to stabilize.

6. Adjust tht slope control (whit* control below pfl 7 control on
the right side of tht instrument) until tht aeter reads the
correct valut of tht pfl 4 solution.

7. Rinse tht probe in distilled water.

8. Repeat steps 2 through 7.

9. Record calibration on tht instrument log form.

10. Store instrument properly.

3.0

3.1 Storage

To maintain high accuracy and to obtain a long electrode life,
tht pfl stick auat bt stored correctly when not in us*. Always
rinse tht electrode in distilled water before replacing it in its
protective sheath. Tht electrode oust not be let to dry out.
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The absorbent pad at the bottom of the sheath must be kept
saturated with a pfl 7 buffer solution. If this is not available,
distilled water can be used as a temporary measure. Replace
distilled water with buffer solution at the earliest possible
opportunity. Always place buffer (or distilled water) into
sheath following each use.

To retain accuracy and speed of response, the insulation of the
connectors on tht electrode and tht body oust be kept clean and
dry. This is best assured by not unnecessarily removing the
electrode from the body.

when not in us*, place the pfl stick in the wallet provided and
store in a dry pi art.

3.2 Electrode Cleaning

If rinsing the electrode in distilled water is not.detaed
sufficient to clean tht electrode, it can be cleaned in a N/10
BC1 acid solution! Following cleaning in tht acid, the electrode
should bt soaked in a pfl 7 buffer solution for 24 hours before
rinsing. Record cleaning on instrument's log form.

3.3 lattery

battery life is in excess of 200 hours of continuous use.
Cell* should be replaced at 2 year intervals or earlier if
exhausted (voltage per cell of less than 1.35V). Replacement
cells mutt bt mercury type V312B or direct equivalent, when
refitting cells, make sure they are refitted in the manner
illu«trat*d on the. battery housing.
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EQUIPMENT AND INSTRUMENT CALIBRATION AND MAINTENANCE,
GENERAL REQUIREMENTS

1.0 INTRODUCTION

The general guidelines for calibrating and maintaining instruments and
monitoring equipment are presented in this document.

2.0 CALIBRATION AND MAINTENANCE PROCEDURES

Calibration and maintenance procedures are documented for each piece
of equipment affecting quality. Calibration and maintenance
procedures ace developed based on manufacturer's specifications and
are retained in tht Sice Investigation Procedures Manual. These
procedures include, but are not limited to:

V

1. Equipment identification (name) and description.
2. Equipment specifications.
3. Calibration and/or maintenance schedule.
4. Equipment necessary to accomplish calibration (where applicable).
5. Procedure for calibration and/or maintenance.

3.0 CALIBRATION LABEL

Instruments requiring calibration and/or maintenance have a
prominently displayed sticker containing tht following information:

1. Oatt of calibration and/or maintenance.
2. Next due date for calibration and/or maintenance.
3. Initials of person performing calibration and/or maintenance.
4. Span gas and concentration s) (if applicable).
5. Span or sensitivity setting (if applicable).
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4.0 EQUIPMENT LOG BOOK

. An equipment log book is issued to record the life history of each
measuring and testing device used in activities affecting quality.
This book is a three ring binder in which individual records for each
piece of equipment are maintained. A form such as F6101 or a
reasonable facsimile should be used to maintain tht calibration and
maintenance record. The record should include:

1. Equipment identification (name) and control number.
2. Date of calibration and/or maintenance.
3. Condition of equipment.
4. Activity performed on instrument (calibration and/or maintenance).
5. Adjustments made and accuracy of equipment prior to and following

calibration (where, applicable).
6. Record of equipment failure or inability to meet specifications

(where applicable).
7. Initials of person performing calibration/maintenance.
8. Next due date for calibration and/or maintenance.

5.0 CAUBRATION/HA1J«BWICE PORK

An instrument specific calibration/maintenance form will bt developed
to record data, relating to each individual calibration/aaintenance

A single form will bt used for each calibration/aaintenance
In addition to tht data recorded in tht

r»lff»ra^ion/Minttnance log, tht following items should also be
inrlnrlerf in tht instrument specific form (where applicable).

1. Calibration calculations and curves.
2. Span gas type and concentrations.
3. Span or sensitivity rang* settings.
4. Specifics en repairs and parts replaced, added* or removed.
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5. Instrument's overall condition.

6.0 FIELD CALIBRATION

As part of normal field operations, some instruments require
calibration prior to, during, and/or after field use. This field
operation calibration should remain separate from pre-field
calibrations and should not be us«d as a substitute for standard
calibration activities, field calibration should be recorded in field
log books or on field forms as part of tht normal field data
collection process. Field calibration records should not be included
in the history log.

7.0 INSTRUMENTS NOT IN COMPLIANCE

If the calibration schedule is not adequately maintained, or if
accuracy as reported in specifications cannot be attained for a
specific instrumant, that instrument is labelled "HOLD" and is
unavailable for us* until it is repaired and specifications are
attained.
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SAMPLE ::NTAINER AND COMPONENT MATERIAL SPECI

•"'gyre 3-1 following, Designates t.ie soecif'cations for :re s;gnt 'yoes of
containers and tne associated materials (i.e.. teflon liners. Hds, etc.; to
oe suooKed Oy the Contractor unuer tnls contract.

AN tftatertaJs received from vendors snail 5e suojected to incoratng insoecr'cn
oy tne Contractor >o insure conformance witn tnese estafiMsned
soecifications. Variations in materials snail be considered unacceotaole.
Any materials not in conformance witn tnese soecificatlons snail sa returned
dy tne Contractor :o tne vendor for reolacement.
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"•CURE 3-!

Container and
Material Specification

liter* amoer.
Dottle. 33 mm

Boston
pour-out

Container: l
round, glass
neck flnlsn
Closure: wnite oolyprooylene cap.
33-400 size. .015 mm teflon liner

Container: ! liter" natural
nign-density poiyetnyiene cylinder
round Oottle. 52g weignt. 23 an
nee* finisn.
Closure: baked ooiyetnylent. white
riooed. 23-400 or 28-4JO size: unllned

Container: 32 or. tall, wide-moutn
straight-sided paragon, flint
glass jar. 89 mm neck finisn.
Closure: wftftf polypropylene cao.
89-400 size, .015 m teflon liner

Exhibit A
Section 3
Page 2 of 3 Pages

Parameter and
Samo i e Type

Extractaole
Organics

Metals. Cyanide
Radioactivity,
General. Nutrients
Sulfide

Extractafile
Organics. Oil/
Grease, Metals.
Mercury, Cyanide.
Nutrients.
Phenols. General .
Suffftfe

Container: 8 oz. wlde-moutn glass jar Saae as type S

borostltcate
glass. 24 mm

Container: 40 ml
glass vial. Type
nee* finisn.
Closure: black pnenoitc. open- too,
screw cao. IS cat opening, 24-400 size.
Septum: 22 am disc of 2 mil teflon bonded
to silicon for total thickness of 125 mil

THM/VOA

Container: 1/2 gallon amoer glass,
ring handle bottle/Jug. 33 inm neck
finisn.
Closure: teflon-lined wnttt prooylene
cao. 33-400 size.

Extractaple
Organics
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'0 Container: 500 ml natural hign Mercury
density poiyetnylene. oolong
bottle. 43 mm nee* finisn.
Closure: wnite propylene unlined
cap. 43-400 size (or 43 mm;.

" l gal Ion plastic PrefiItration

'2 Container: 2 oz., wide-mouth THM/VOA
strafgnt-sided paragon, flint glass
jar. S3 mw neck closure: wrtitt
polypropylene cap. 53-400 size,
0.015 mm teflon Iiner.

* These bottles must rtave sufficient overfill to accommodate an actual
rapacity of l liter of Mduid. 3ottle manufacturers refer to tnese oottles as
22 ounce Dottl'es. however a l l 32 ounce oottles do not nave sufficient
overfill to meet the requirement.

NOTE: Containers and component material specifications different than.
but equivalent to, the manufacturer's specifications cited
herein may be acceptable. The bidder snail be required to
demonstrate equivalence prior to Government approval of use of
alternate, materials,. The Government snail determine
acceptaOIMty as part of bidder preawara confirmations (see
Prt-Award Sid Confirmations).
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:SNTAINE3 3Qg?AaATlCN ANQ CLEANING 330CEDURE5

"he Contractor sn a i l dean and oreoare containers and comoonent .-nateriais
accorsing re :~e' following procedures specified for eacn container :ype..

i. Extractable Organics

Container Types: l - I liter amoer glass
5 - 32 oz glass jar
9 - 1 / 2 gal Ion.amoer glass .
7 - a oz glass jar

i . . "he containers, teflon liners and caps are to be washed in hot tao
water with laboratory-grade non-pnospnate detergent.

I. 3lnse three times with tap water.

3. 3inse three times with ASTM Type I organic-free water. •

4. Dry in oven 9 125"C for one hour.

5. Slnse inside and outrtdt of container wttti pesticide hexane.

6. Dry containers, liners, and caps in an oven it 12,S*C for one nour.

7. Allow containers to cool and seal witn teflon lined caps.-\
3. Label each container with color coded labels, with lot numoer, and

pack in.a sealable carton.

9. Place identical labels on exterior of carton and store in a
designated contaminant-free area.

II. Purgeaole Organics:

Container Types: 8 - 40 ml glass v i a l
1 2 - 2 oz. glass jar

1. Containers, teflon-backed septa and caps are washed in hot tao water
with laboratory-grade non-pnospnate detergent.

2. ^inse three times with tap water.

3. 3lnsa three times with ASTM Type I organic-free water.

4. Oven dry v i a l s , containers, caps, septa, and teflon-lined lids at
125'C for one hour.
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!coi 'va contaminant-*"-;* area.

5. Seal v i a l s with iaota iteflon s:de cown; and cap. Seal containers
«i tn cao and 1 i n e r .

?. taoel eacn v i a l and container with color coded label with lot numoer.
and pack in a carton and seal.

3. Place identical label en outside of carton with respective lot numoer
and store in a contaminant-free area.

III. Metals, Mercury, Cyanide, Radioactivity

Container Types: 3 - 'L nign-density Polyethylene
5 - 22 oz glass Jar
10 - t50 mi nign-density Polyethylene
7 - 3 oz ;!ass jar

1 . The bottles and caps are washed in tao water with laboratory grade
non-pnosonate detergent.

2. Rinse with 501 reagent gride HN03.

3. Rinse three times with ASTM Type I deionized water.

4. Invert and dry in a contaminant-free area.

5. Cao eacn container, label with color coded label with lot numoer and
place in a carton.

5. LaOel carton with the same lot numoer and store in a contaminant-free
area.

IV. Phenols, Nutrients, General. Pre-f11tration, Sulflde

Container Types: 3 - 11 high-density Polyethylene
5 - 32 02 glass jar
11 - 1 gal Ion clastic
7 - 8 oz glass jar

1 . wash containers in tao water with laooratory-grade non-pnosonate
detergent. *ash caos in a separate wasn.

2. Rinse three times with tao water. '

3. Rinse three times with ASTM Type I deionized water.

4. Invert bottles and arv in a contaminant-free area.
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:. *ap settles and iaoei .»'tn cclor ceded 'aoei with lot numoer and :
a cartcn. • •

:. .aoel me carton wi c h :ner same lot numoer and store in a ;
contaminant-free area.

v. G l 1 and Grease

Container Types: 5 - 32 oz glass jar - .
7 - 3 oz glass jar

The containers, teflon liners, and caps are washed in not tao water
•«ith Uooratory-grade non-pnospnate detergent.

1. 3inse tnree t'^es «itn tap water.

2. Rinse with ASTM Type [ drionized water.

4. .Dry in oven at 105"C for one hour.

5. Allow containers to coof and seal with teflon lined caos.

6. Label eacn container with color coded, labels with lot nuaotr and
in i seal able carton*. i

7. Place identical labels on exterior of carton and store in a
designated contaminant-free area.
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1.0 INTRODUCTION

1.1 OBJECTIVES OF SAMPLING PROGRAM

This Sampling and Analysis Plan (SAP) describes the field activities
required for the Operable Unit in the Southeast Rockford Groundwater
Contamination Area. The objectives of the sampling program are as follows:

o Determine the need for an alternate water supply in areas affected

by the contaminant plume;

o Obtain water quality data from residential and industrial wells in
areas where gaps currently exist;

o Evaluate current risks to public health resulting from the

contaminated groundwater; and

o Acquire information needed to assess feasible remedial actions.

1.2 SAMPLING TEAM RESPONSIBILITIES

Field sampling will be performed by Camp Dresser & McKee (CDM). The Field.

Operations Organization is shown in Figure 1-1. Responsibilities of the
sampling team are described below.

Field Manager

The Field/Manager (FM) (in conjunction with the Site Manager), will be
responsible for assigning responsibilities to members of the sampling team,
as well as overseeing all field activities. . The FM will coordinate
mobilization and demobilization for the sampling team, as well as for any
subcontractors. The FM will be responsible for keeping the Site Manager up
to date on all sampling and subcontractor activities.
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Sampling Team Leader

The Sampling Team Leader (STL) will be responsible for the sampling

activities, will assure the availability and maintenance of all sampling

equipment and materials, and will maintain an adequate supply of shipping

and packing materials. The STL will supervise the completion of all

chain-of-custody records, the proper handling and shipping of the samples

collected, be responsible for the accurate completion of field log books,

and,provide close coordination with the Field Data Coordinator (FDC) and

the Field Manager (FM). The STL or FM will be present whenever samples are

collected.

Sampling Team Member(s)

The Sampling Team Member(s) (STM) will perform field measurements, collect

samples, prepare samples for shipping, and decontaminate sampling equip-
ment, as directed by the STL.

Field Data Coordinator

The Field Data Coordinator (FDC) will remain in the Support Area and will
accept custody of samples from the sampling team. The FDC will be

responsible for the completion of all chain-of-custody and sample traffic

control forms. The FDC will also be responsible for maintaining communi-

cations with on-site personnel and off-site laboratory personnel, as well

as for logging all communications and site entries and departures.

Site Health and Safety Coordinator (SHSC)

The SHSC is responsible for daily supervision and documentation of all

safety, decontamination, environmental monitoring and field medical

monitoring activities. The SHSC is also responsible for assuring that all
field personnel comply with the provisions of the CDM Health and Safety
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Assurance Manual and site Health and Safety Plan. The SHSC has the
authority to suspend site work if conditions become unsafe, if HSAM/HSP
requirements are not met, or if he/she determines that an upgraded level of
protection may be required. The SHSC is responsible for designating and
marking restricted areas during various site activities and for
redesignating these areas when it is appropriate to do so.

Safety Technician

The Safety Technician (a designated member of the sampling team) will aid
other Sampling Team Members with the donning and doffing of protective
clothing, decontamination of sample containers and equipment, and will be
available to replenish miscellaneous supplies, such as ice and vermiculate,
as needed. The Safety Technician will report directly to the SHSC in
health and safety related duties and will assume the responsibilities of
the SHSC in the event of his/her absence from the site or in an emergency.

1.3 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities covered by this plan include the collec-
tion and analysis of 204 samples: 155 of these samples are investigative,
17 are field duplicates, 15 are trip blanks and 17 are field blanks.
Samples will be collected from residential, municipal and industrial wells.
The sampling and analysis program, including specific parameters which will
be analyzed and quantity of quality control samples, is summarized in Table
1-1. Samples will be collected over a period of two weeks.
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TABLE 1-1

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

Sample Matrix Field Parameters Laboratory Parameters No.

Residential
Wells

Municipal
Supply
Well

Industrial
Wells

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

SAS for volatile
organics from CLP

SAS for metals
from CLP'

SAS for volatile
organics from CLP

SAS for metals
from CLP'

SAS for volatile
organics from CLP

SAS for metals
from ^

1

1

1

QA Samples

Investigative
Samples

No.

144

144

1

1

10

10

Freq

1

1

1

1

1

1

Total

144

144

1

1

10

10

Field
Duplicate

No.

15

15

1

1

1

1

Freq

1

1

1

1

1

1

Total

15

15

1

1

1

1

Field
Blank

No. Freq

15 1

15 1

1 1

1 1

1 1

1 1

Total

15

15

1

1

1

1

Matrix

Total

174

174

3

3

12

12

*
**

A trip blank will be included with each shipment of volatile organic samples. An estimated 15 trip blanks will be required.
One sample out of every 20 (or portion thereof) will be collected as a matrix spike duplicate sample.

CLP SAS volatile parameters are listed in Table 5-1 of the QAPP.

2 CLP SAS metal parameters are listed in Table 5-2 of the QAPP.
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2.0 SAMPLE LOCATIONS AND RATIONALE

Because IDPH has sampled the Southeast Rockford area extensively since

1984, as discussed in the Work Plan, the IDPH data set was considered along

with the TAT data set, in determining the current concentrations of

contaminants across the study area. Movement of contaminant plumes

throughout the subsurface can cause concentrations to vary with time, as

measured at a single location, such as a private well. In order to

minimize any potential effects related to temporal variations in

contaminant concentrations, only data from 1988 to the present was

considered in this study. The existing data in conjunction with the

information provided by the IEPA well survey was used to design the

sampling network described below. Figure 2-1 shows the current

contaminant plume as defined by the existing data.

2.1 RESIDENTIAL WELL SAMPLING

CDM proposes to collect 144 investigative samples (not including QA/QC

samples) from residential wells in the study area to complement the

USEPA/TAT and IDPH data and to more accurately define those residences

affected by groundwater contamination. The principal objective of the

sampling during the Operable Unit is to identify residential wells in the

study area that 1) are contaminated at levels between the MCLs and the

method detection limits for the contaminants of concern; 2) are not

currently served by municipal water; and 3) will not be served by the

extended watermains to be installed by the USEPA. An additional objective

of sampling is to maximize data coverage by avoiding resampling of

residences that have been previously sampled. Therefore, the proposed

sampling locations are concentrated outside of the known plume area (areas

that were not sampled during previous studies or areas where previous
sampling indicates variable contaminant concentrations). However, a small
amount of resampling of residences previously sampled by IDPH is proposed

16813/02



O.S MILES

NOTE: CONTOURS BASED ON 1089 USEPA
DATA. LOCATIONS OF CONTOUR
LINES ARE APPROXIMATE.

ND - NONDETECT

NONDETECT CONTOUR UNE BASED
ON USEPAAAT AND IDPH DATA.

CDM
environmental engineers, scientists,
planners, at management consultants

TCE CONCENTRATION
IN PRIVATE WATER WELLS

(In ug/l)

FIGURE NO.

2-1



Southeast Rockford
SAP
Section: 2
Revision: 3
Date: June 1990
Page: 3 of 8

(approximately 7 percent of the number of investigative samples) to assess
plume movement, seasonal effects, and to verify comparability of data from
the current study with data from previous studies.

IEPA has conducted a residential well survey to identify residents in the
study area that may use private wells to obtain potable water. The survey
was conducted by directly sending questionnaires to residents that may be
affected by the groundwater contamination. The survey coverage is not
complete; areas south of Sawyer Road were not contacted, and no response to
the survey was obtained for about 25 percent of the residences in the area
covered by the survey. The area south of Sawyer Road is currently being
addressed by IEPA by the ongoing residential well survey. The existing
survey data is the most current and applicable data regarding existence of
private water supply wells in the area, therefore the survey results were
the primary resource used to determine proposed sample locations for the
IEPA Operable Unit. The survey results as of April 4, 1990 were used to
determine the sample locations. '

In areas where the IEPA residential well survey did not provide information
on the use of private wells, city of Rockford billing records supplied by
Virginia Wood of IEPA were used to determine private well use. Because of
known inaccuracies in the billing records, some sample locations in the
area south of Sawyer Road were selected in areas where the billing records
indicate that there may be no private wells, in order to achieve adequate
sample coverage. In those areas, locations of private wells will be
identified by the residential well survey currently being conducted by
IEPA. Existence of private wells will be confirmed in the field prior to
collecting samples.

A third source of information used in selecting sample locations was

previous sampling events by IDPH and USEPA/TAT. Residences that hve been

sampled by USEPA were identified from chain-of-custody records and

residences sampled by IDPH were identified from a database listing provided
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f

by Clay Simonson of IDPH. Residences that have been sampled since 1988
were avoided in the proposed sample locations. However, in order to assess

data comparability and potential plume migration, an overlap of

approximately 7 percent was allowed between residences previously sampled

by IDPH and proposed sample locations.

Finally, the area within the plume as defined by the existing data, areas

to be served by the USEPA Removal Action proposed water main, and
residences previously sampled by USEPA have been excluded from the proposed

sample locations. The area to be addressed by the Removal Action has been

determined based on a map provided by USEPA.

Using these sources of information, a list of proposed sample locations was
developed, which is included as Table 2-1. A map of proposed and existing

sample locations is included as Plate A attached to the back cover of this

document. Because of the inaccuracies inherent in the database regarding

locations of private wells in the study area, these sampling locations
should be considered tentative, and may be modified in the field depending

on access, the presence of private wells, and other factors. Any remaining
data gaps or inaccuracies in the proposed sampling locations will be
addressed in the field by a door-to-door survey. Alternate sample
locations will be chosen as close to original locations as possible.

In order to achieve sample coverage in a cost-effective manner within the

areas to be sampled, a total of 144 investigative sample locations are
proposed, which will define the horizontal extent of groundwater contami-

nation within a lateral resolution of one block or better. Because the

depths of the screened intervals for private wells at the proposed sample
locations are not known, it is not anticipated that the proposed samples
will define vertical extent of groundwater contamination. This information

will be requested during sampling, but it is doubtful that local residences
will have this information.
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Table 2-1: SE Rockford Operable Unit
Proposed Sample Locations

Street
4th

4th

4th

4th

4th

5th

7th

7th

7th

7th

8th

8th

8th

8th

8th

8th

8th

8th

9th

9th

9th

9th

9th

9th

9th

9th

10th

10th

llth

llth

Address Street

2805

2820

2917

3011

3045

2604

3115

3221

3305

3337

2914

3009

3109

3138

3201

3237

3301

3337

2624

, 2730

2808

2842

2927

3102

3210

3245

2627

3110

2613

2955

llth

llth

llth

llth

llth

llth

15th

16th

16th

17th

17th

17th

18th

19th

20th

20th

20th

Barnum

Barnum

Bamum

Barnum

Bamum

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Address Street

3015

3119

3208

3215

3301

3329

3135

3102

3122

2602

3120

3141

3110

2622

2703

2717

3109

305

409

505

611

825

3009

3017

3038

3122

3141

3206

3302

3338

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Collins

Collins.

Collins

Collins

Collins

Collins

Collins

Fitch

Fitch

Fitch

Fitch

Grant

Grant

Hamilton

Harrison

Harrison

Harrison

Harrison

Harrison

Address

106

202

326

411

430

613

823

914

1101

1202

1317

2801

2825

3029

3109

3126

3245

3310

407

507

601

807

3045

3107

1735

733

1001

1713

1817

2315



Table 2-1: SE Rockford Operable Unit
Proposed Sample Locations

Street
Johnson

1

Kennon

Kennon

Kennon

Kennon

Kishwaukee

Kishwaukee

Kishwaukee

Kishwaukee

Lapey

Lapey

Lapey

Lapey

Lapey

Lapey

Lindale

Lindale

Lindberg

Lindberg

Lyran

Lyran

Marshall

Marshall

Martin

Martin

Martin

Mattis

Olsen

Pershing

Pershing

Address Street
1737

315

415

517

621

3037

3112

3302

3336

3013

3038

3137

3213

3230

3325

2406

2620

2412

2619

1616

1701

3125

3137

430

508

618

827

2812

1637

1726

Ranger

River Blvd.

River Blvd.

River Blvd.

Rock Riv. Ave

Roosevelt

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Saner

Saner

Saner

Sawyer

Sawyer

Sawyer

Sawyer

Sewell

Sewell

Sewell

South

South

Taft

Address
801

3007

3117

3125

508

843

728

826

1202

1306

1820

2905

3011

3110

319

407

525

615

2622

2646

3137

527

619

801
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In the area west of 8th Street proposed sample locations were selected with

a sample density of one sample per block. Because the residential well
survey has not yet been completed, some proposed sample locations were

chosen at residences where existence of a private well has not yet been

confirmed. Consequently, it may be necessary to adjust these sample
locations in the field. In this event, the target sample density of one

sample per block will be maintained if possible. There is very little

existing data in this area, therefore it is felt that a distribution of one

sample per block is necessary to define the plume. This distribution
alsoassumes that if water mains are installed in this area as part of the
Operable Unit they will extend the entire length of the block because it
will not be possible to determine any mid-block cutoffs with one sampling

point per block.

In the area east of 8th Street, proposed sample locations were chosen by

CDM in conjunction with IEPA and USEPA. For the purposes of this
investigation, it has been assumed that existing USEPA/TAT and IDPH data
adequately define the plume of VOC-contaminated groundwater at TCE
concentrations greater than or equal to the MCL (5 ppb). All proposed

sample locations have therefore been selected outside the 5 ppb TCE contour
(Figure 2-1). The TCE plume was chosen to represent the extent of

groundwater contamination by VOCs because the area represented by the plume
of groundwater contaminated at levels exceeding the MCL for TCE encompasses

all areas exceeding the MCL for the other VOCs detected at the site.

In those areas outside of the plume east of 8th Street, sample locations
were selected based on existence of data gaps, presence of private wells,
and.previous sampling episodes. Within the constraints of these para-

meters, a sampling density of 1 to 2 samples per block was established as a
goal, with the greater sample density concentrated near the margins of the
plume. In this area it may be possible to have better lateral definition
of the affected blocks by using a combination of existing and new data.
This will be dependent on the degree of data comparability between the
sampling events.
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Figure 2-1 also shows the approximate contour line for homes with TCE
values below detection limits based on existing IDPH and USEPA/TAT data.
This line should be considered approximate because the data collection
dates extend over two years (1988 and 1989) and the detection limits and
analytical methods used have not been defined. The area east of llth
Street has been more extensively sampled than that area between 8th and
llth Streets. Therefore, a distribution of approximately one residence per
block east of llth Street and a distribution of two residences per block
between llth and 8th Streets were chosen based on the distribution of
existing data. Sample locations have been selected both inside and outside
the non-detect contour line. The sampling in areas outside the non-detect
contour line is warranted in order to assess the extent of the metals
contamination and in order to assess the cumulative health risks associated
with the target volatile compounds (including TCE) that may be present at
levels below the detection limits of the existing data.

2.2 INDUSTRIAL WELL SAMPLING

A review of aerial photographs indicates that there are approximately 26
sizeable industrial operations in the study area. Based on results of the
response to the IEPA .well survey, CDM will determine whether any of these
industries are using groundwater as a potable water source. Only those
industries using private wells for potable water will be sampled. It is
anticipated that groundwater samples will be collected from a maximum of 10,
industrial locations. Selection of industries to be sampled will be based
on location with respect to the contaminant plume and accessibility of
sampling, in addition to the requirement that the groundwater is used for
potable water.

2.3 MUNICIPAL SUPPLY WELL SAMPLING

In addition to sampling residential and industrial wells, a sample from

Municipal Supply Well 35, located at 2944 Bildahl, will be collected. This

sampling will be conducted to provide information for subsequent FS tasks.
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3.0 SAMPLING PROCEDURES

3.1 SAMPLE COLLECTION

The sampling procedure for residential, industrial and municipal wells for

metals and VOC analysis is briefly summarized as follows:

o The closest accessible sampling point to the well (sink faucet,

influent valve for water softener, etc.) will be fully opened and

allowed to purge until a stable water temperature is attained.

This will be determined by direct measurement of the flowing water

with an electronic thermometer on one-minute intervals. Once the

flowing water has stabilized to + 0.5°C for three consecutive

measurements, the water temperature will be considered stable and

sampling will commence.

o Every attempt will be made to sample a point of influent closest

to the well in order to bypass any carbon filtration, water

softening system, or any other influent purifying or filtration

system. In the event that an influent sampling point cannot be

located before the influent is treated by a water purifying

system, the point of sampling and the type of purification

system(s) will be documented in the field notebook.

o Because these samples will be collected from sample points prior

to any treatment (such.as chlorination) it will not be necessary

to test for the presence of chlorine in the samples.

o pH, specific conductivity and temperature will be measured and

recorded in accordance with procedures described in Appendix A to
this Sampling Plan. A flow rate of approximately 100 ml/minute

(as measured with a graduated cylinder and a portable timepiece)
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will be attained and an appropriate number of decontaminated 40-ml

VOA bottles will then be slowly filled, leaving no headspace (air

bubbles) in the sample bottle. Care will be taken during filling
the sample bottles to avoid agitation of the water. No chemical

preservatives will be added to VOA samples.

\

o After filling the sample bottle, the cap will be securely

tightened and the bottle will be inverted and .tapped firmly on the

heel of the hand. If bubbles are visible, the bottle will be

emptied and a new sample will be collected.

o Following sample collection for VOC analysis, the water flow from

the tap will be increased to a nominal rate and a one-liter

polyethylene sample bottle will be filled with tap water to a

level equal to the shoulder of the sample bottle.

o Nitric acid (HN03) will be added as a preservative to the sampled

water in the amount necessary to reduce the pH of the water to <2.

The pH of the sample will be tested with litmus paper on all

samples collected for metals analysis.

o The filled sample bottles will be decontaminated by rinsing with
deionized water.

o The sample bottles will be sealed in a zip-lock bag and

immediately placed in an iced cooler.

o Surgical gloves will be worn by the sampler while collecting the

sample to avoid cross-contamination.

If the industrial or municipal wells have been pumping within the last 6
hours they will be purged using the same procedure as for the residential
wells. If a well has been inactive for more than 6 hours, the effort will
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be made to pump the well until the system piping has been purged. An

estimate of system volume will be made and temperature will be used to

determine stabilization as previously described. Once the system is

purged/stabilized, the sample will be collected using the previously

described procedure. As with residential sampling, all efforts will be

made to collect a sample prior to any treatment or filtration.

Further details of sampling procedures for the collection of water samples

from residential water supplies are described in Appendix B to this

Sampling Plan.

3.2 SAMPLE CONTAINERS AND PRESERVATION

Four 40-ml glass VOA bottles for VOC analysis and one 1-liter polyethylene

sample bottle for total metals analysis will be collected at each sample

location, in accordance with the October 27, 1989 USEPA Region V Sample

Handling Manual. Sample bottles and vials will be supplied by the IEPA

Sample Bottle Repository. Samples will be analyzed by a laboratory

certified by the Contract Laboratory Program (CLP). At sample sites where

duplicate samples will be collected, double sample volume (eight 40-ml

glass vials and two 1-liter polyethylene bottles) will be supplied to the

lab for analysis. At sample sites where matrix spike/matrix spike

duplicates (MS/MSD) are collected, eight 40-ml glass vials will be supplied

to the lab for analysis. No additional sample volume of water for metals

analysis will be required or supplied to the lab for MS/MSD analysis.

Samples for VOC analysis will not be preserved with HCL but will be chilled

in an iced cooler to a temperature of 4°C. Samples for metals analysis

will be preserved with nitric acid to a pH<2 (approximately 5 ml 1:1 nitric

acid per bottle) and will not require cooling.

Sample collection, containerization and preservation will be performed in

accordance with procedures in the USEPA Sample Handling Manual, contained
in Appendix C to this Sampling Plan.
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3.3 SAMPLE HOLDING TIMES

The respective sample holding time for drinking water analysis for volatile

organics and total metals is 7 days and 6 months from sample collection to

analysis. To expedite sample analysis, the samples will be shipped to the

laboratory via an overnight carrier (i.e., Federal Express) on the day the

samples are collected.

3.4 SAMPLE PACKAGING AND SHIPMENT

Following sampling, the sample bottle exteriors will be decontaminated near

the sampling location, or rinsed with potable or distilled water prior to

shipment. The Field Manager will help the Field Data Coordinator prepare

documentation and package the bottles for shipment according to the
following procedures:

o Ensure that the sample is properly preserved; tighten cap
securely.

o Place containers in a cooler lined with two inches of vermiculite

or equivalent absorbent material and maintain at 4°C with cold

packs, or ice sealed in plastic bags (for VOC samples); fill

remaining space in cooler with additional packing material.

o Put chain-of-custody forms and traffic reports in a zip-loc bag
and tape to inside of cooler lid.

o Close cooler and seal with strapping tape; if cooler has a drain

port, seal it with tape; place one custody seal across closure at

front of cooler and across hinge area at back of cooler, or rear
side corner.

o Affix airbill with shipper's and cosignee's addresses to top of
cooler; if samples are liquid, place "This End Up" labels
appropriately.
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The Field Manager will contact the Sampling Coordinator to confirm sample

shipment dates two weeks in advance for Special Analytical Service (SAS)
analyses to CLP. The Field Manager will notify the Sampling Coordinator of

any last minute changes in the sampling schedule.

Upon shipment of samples to the Laboratory, the Field Data Coordinator will
call the Sampling Coordinator (before 5:30 p.m. Central Standard Time on

the day of shipment, or early the following morning). The Sampling

Coordinator must be notified by 2:00 p.m. on Friday for shipments to the
CLP for Saturday delivery/pick-up. The Sampling Coordinator will be

provided with the following information:

1. Case and/or SAS numbers (if applicable);

2. Name of laboratory(ies);
3. Date of shipment;
4. Carrier, airbill number;

5. Number and matrices of samples shipped; and
6. Information regarding changes and delays pertaining to the

activity.

The Sample Identification Record form will be used to record this
information. A copy must be sent to the Sampling Coordinator with the

other sample documents, which include copies of the CRL Basic Data forms or
SAS Packing List, and Chain-of-Custody forms.

The Central Regional Laboratory Sample Data Report form for samples being
sent to the CLP must also be sent to the Sampling Coordinator. These forms
are not sent to the CLP.

3.5 CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody will be maintained throughout the sample preparation
procedure as described in the Quality Assurance Project Plan (QAPP),
Section 7.0.
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o All information required on the custody tag, including the

signatures of the sampling team leader and a predesignated

location description, will be filled out ̂ n the field.

•j

o Prior to relinquishing samples for packaging and shipment, one

member of the sampling team will transfer all data contained on

the custody tags to a chain-of-custody record, which the team

leader must sign.

o The individual who prepared the chain-of-custody record will
relinquish the samples to the sample handling technician, who will

prepare all CLP traffic reports and affix appropriate traffic

report labels to the sample containers.

o The technician will package the samples for shipment ensuring that

all traffic reports, chain-of-custody records and custody seals

are cross-referenced and recorded on the Sample Identification

Record Form and that all sample documentation paper work is

enclosed.

o If VOC samples are stored temporarily, prior to shipment, they

will be kept cool (4°C) and placed in a secured storage area.

Coolers will be sealed and custody seals affixed just prior to

shipment.

3.6 DOCUMENTATION

This section outlines the documentation required for all field activities

and sample shipment to be conducted during the Operable Unit Field
Activities.

3.6.1 FIELD LOG. BOOKS

Field log books will provide the means of recording data collected during

the performance of RI activities. As such, entries will be described in as
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much detail as possible so that site personnel can reconstruct a particular

situation without sole reliance on memory.

.Field log books will be bound, field survey books. Log books will be

assigned to field personnel, and stored in the document control center when

not in use. Each log book will be identified by the project-specific

document number.

The title page of each notebook will contain:

o Person or Organization to whom the book is assigned;

o Book Number;

o Project Name;
i

o Start Date; and
o End Date.

Entries into the log book will contain a variety of information. At the

beginning of each entry, the date, start time, weather, name of all team

members present, level of personal protection being used, and the signature

of the person making the entry will be recorded. The names of visitors to
the site, field sampling or investigation team personnel and the purpose of

their visit will be recorded in the field log book. At the end of each

day's activity, the log will be closed with the time and signature of the

person making the last entry (log-closed line). The log-closed lines and
the following log-open lines will be placed so that no unauthorized entries

can be made in-between. A typical format is presented in Figure 3-1.

Measurements made and samples collected will be recorded. All entries will
be made in ink and no erasures will be made. If an incorrect entry is

made, the information will be crossed out with a single strike mark.

Wherever a sample is collected or a measurement is made, a detailed

description of the location of the station, which may include compass and
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FIGURE 3-1

TYPICAL FIELD NOTEBOOK ENTRY FORMAT

LOG-OPEN TIME:

SIGNATURE:

WEATHER:

DATE:

FIELD PERSONNEL:

LEVEL OF PERSONAL PROTECTION:

EQUIPMENT (NAME/CONTROL NO.):
Calibration Date:

Station No./Location Description:

Film Roll Number:

Station No.

Photograph Numbers:

(Parameter (Units)

Sampling Equipment:

Sample
No. Time Description Depth Number Volume Chest No. Comments

•

.-

1
1
1
1
1 •
1
1
1
1
I
1
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distance measurements, shall be recorded. The number of the photographs

taken of the station with a brief description and the direction faced will

also be noted. All equipment used to make measurements will be identified,

along with the date of calibration.

Samples will be collected according to the procedures documented in the

SAP. The equipment used to collect samples will be noted, along with the

time of sampling, sample description, depth at which the sample was

collected, volume and number of sample containers. Sample location

identifiers will be assigned prior to sample collection. Duplicates, which

will receive a separate CRL sample number, will be noted under Sample
Description.

3.6.2 SAMPLE IDENTIFICATION SYSTEM

U.S. EPA CRL SAMPLE NUMBER

Each sample will be assigned a U.S. EPA CRL sample number, regardless of

the laboratory to which it is sent. The CRL sample number will consist of

nine alphanumeric characters, as follows:

90RS01xyy

The first six characters (90RS01) will remain constant for RI sampling.

90 Fiscal year 1990

R Indicates samples sent by CDM
S Designates project manager

01 Designates survey number
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The last three characters will vary during the sampling survey. The

character "x" is a single digit alpha code designating the type of sample:

S Sample
D Duplicate sample
R Blank sample

The character "yy" is a 2-digit (01 through 99) number designating the

sample number. After 99 samples have been collected for the survey, the
survey number (characters 5 and 6) is changed. For S-type samples, "yy" is
used to consecutively number samples taken during this survey. For
duplicate (D-type) samples, "yy" is the same as the sample number of which
it is a duplicate. For blank (R-type) samples, "yy" is the consecutive
number of blank samples taken during this survey.

EXAMPLE U.S. EPA CRL SAMPLE NUMBERS

O 90RS01S01, 90RS01S02, 90RS01S03

Samples No. 01, 02, and 03 of Clark's Survey No. 1.

o 90RS01D02

Duplicate sample of Sample No. S02.

o 90RS01R01, 90RS01R02

Blank sample No. 01 and 02.

The sample identification number(s) will be recorded in the field log book
and on all other paperwork and labels and will be cross-referenced to
chain-of custody and pertinent shipping documents. A description of the
sample location will be entered into the field log book, including compass

directions and distances from reference points, if applicable.
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SAMPLE LOCATION IDENTIFICATION

For this project, samples will be collected from residential, industrial
and municipal wells for the purpose of determining if the water exceeds
drinking water standards. Each sample will be identified by the property
address where the well is located. All sample location addresses will be
recorded in the field notebook. The Sample Identification Record Form
(Figure 3-2) will also be used for computer tracking and identification of
each sample. All proposed sample locations and associated address
identifiers are shown on Table 2-1.

The sample CRL number and traffic report or SAS number will be cross-
referenced to the address location of the sample as recorded in the field
book. Sample duplicates and matrix spike/matrix spike duplicates will be
marked on the USEPA CRL sample documentation as described previously in
this section.

3.6.3 SAMPLE DOCUMENTATION FORMS

Sample documentation required by the U.S. EPA are numbered and will be

accounted for. If a document is voided, it should always be saved and

returned it to the Sample Coordinator. Copies of the multiple-copy forms

must accompany samples to the laboratory. The other copies must be sent to

the Sampling Coordinator immediately following sampling shipment.

A) Chain-of-Custody Form

1) One form per shipping container (cooler) will be used.

2) Carrier service does not need to sign form if custody seals remain

intact.

3) Will be used for all samples.
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FIGURE 3-2

SAMPLE IDENTIFICATION RECORD FORM
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B) Chain-of-Custody Seals

1) Two seals per shipping container will be used'to secure the lid and
provide evidence that samples have not been tampered with.

2) Seals will be covered with clear tape.

3) Seal numbers will be record numbers on Chain-of-Custody Form.

4) Seals will be used for all samples.

C) Special Analytical Service Packing List

1) Up to twenty samples can be listed per form.

2) Will be used only for samples sent to CLP for SAS analysis.

3) Samples are numbered using the SAS number assigned by CLP followed

by a hyphen and progressive numerical designations, beginning with
1 (e.g. 2000E-1, 2000E-2, 2000E-3, etc.)

4) If sampling extends over several days and more than one PL is used,
care must be taken to not repeat sample numbers.

5) Sampler will include bottom 2 copies of .form with sample shipment;

top copy will be returned to SMO and the second copy will serve as
the sampler's file copy.

D) Sample Tags

1) Each sample container will have a Sample Tag affixed to it with
string or wire.
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2) Traffic Report number and Case Number will be recorded in the
c

"Remarks" section of the tag.

3) Sample Tag Numbers will be recorded on the Chain-of-Custody Forms.

4) Will be used for all samples.

E) CRL Sample Data Report

1) Will be completed for all CLP samples.

2) For samples sent to CLP Laboratories, these forms will be sent to
Sampling Coordinator to be forwarded to the RSCC.

3) The forms will be necessary for the U.S. EPA to track the samples

and ensure data validation.

F) Sample Identification Record Form

1) Will provide a means of recording crucial sample shipping and
tracking information.

2) This form will be maintained for each sample shipment and forwarded
to Sampling Coordinator upon sample shipment.

All paperwork accompanying the samples being shipped to the CLP labora-

tories will be sealed in a plastic bag that.is taped to the inside of
the cooler lid. Copies of the chain-of-custody forms, and other paperwork
(if possible) will be retained for the field files.

The sample handling technician will maintain lists cross-referencing site
sample numbers, custody tag number, SAS numbers, analyses to be performed,
custody seal number, shippers' airbill numbers, and consigned laboratories,
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in a bound log book using black ink and on the Sample Identification Record

Forms.. For more details on sampling paperwork, refer to the "User's Guide

to the Contract Laboratory Program", USEPA, Washington D.C., December 1986

and the excerpt from the USEPA Sample Handling Manual in Appendix C.
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4.0 DECONTAMINATION PROCEDURES

Procedures to be followed to decontaminate equipment and personnel will be

fully described in the SE Rockford Health and Safety Plan. The procedures

are summarized below.

4.1 PERSONNEL DECONTAMINATION

Since sampling will be of drinking water samples, no work zones are
anticipated. All necessary decontamination procedures will be conducted in
accordance with the protocols set forth in the Site Health and Safety Plan.

4.2 EQUIPMENT DECONTAMINATION

Since sampling will be of drinking water samples, no equipment

decontamination is anticipated.

4.3 SAMPLE BOTTLE DECONTAMINATION

Sample bottles for shipment to the laboratories will be decontaminated by

rinsing the exterior with potable or distilled water. Solvents will not be
used to wash sample bottles.

4.4 STORAGE AND DISPOSAL OF RI GENERATED WASTES

The sampling activities are not expected to generate solid and liquid

"waste".
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5.0 FIELD QUALITY CONTROL PROCEDURES

To ensure the level of data quality required for Superfund Remedial

Investigations, the following Quality Control (QC) procedures will be

performed. QC sample requirements are summarized in Table 5-1.

Field Duplicates

One duplicate sample will be collected for every 10 samples (or portion

thereof) collected in the field. Duplicate samples will be collected at

the same sample volume and in the same type of container as the other

samples.

Field Blanks

One field blank water sample will be prepared for every ten samples

collected. Field blanks will be prepared by filling water sample bottles

with reagent grade distilled water to the same volume as the drinking water

samples. Sample bottles for all parameters will be prepared. These

samples will be prepared in close proximity to an actual sample location.

This location will be recorded in the sample field book log.

Trip Blanks

A trip blank for volatile organic analysis (VOA) will be included in each

sample shipment for volatile organic analysis. The trip blank will consist

of 3 40-ml VOA vials filled with reagent grade distilled water. The trip

blank shall be prepared in the office or laboratory, transported to the

field, and shipped with the other samples to the CRL or CLP without being

opened. The trip blank will be documented on a SAS report form for a

shipment being sent to the Contract Laboratory Program. The trip blank
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will be documented on the chain-of-custody form and on the CRL Data Form
for a shipment being sent to the CRL.

Matrix Spike and Matrix Spike Duplicates (MS/MSD

One sample out of every 20 (or portion thereof) will be collected for
MS/MSD analysis. Eight 40-ml VOA vials of water will be collected for each

matrix spike sample, as specified in the USEPA Region V Sample Handling
Manual. No additional sample volume will be required or supplied to the

lab for MS/MSD metals analysis. The matrix spike sample will be denoted by
the sample number followed by an -MSD suffix on sample tags, chain-of-

custody forms, and other appropriate sample paperwork.
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Table 5-1: Summary of QC Sample Requirements

Sample .tjfjp*

Residential Well

Industrial Wells

Municipal Well

Duplicate

Field Blank

Matrix Spike Duplicate

Trip Blank

Sample Volume

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

8-40 ml VOA vials

4-40 ml VOA vials

Frequency

N/A

N/A

N/A

1:10

1:10

1:20

1 per shipment

No, of Samples

144

10*

1

17

17

10

15*

* Approximate



APPENDIX A

PROCEDURES FOR MEASUREMENTS OF pH, SPECIFIC CONDUCTANCE,
AND TEMPERATURE OF HATER SAMPLES
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PI eld Heasurement of OH in w«t«r

i. Scoot and Appl teatlon

This inetnod 1s applicable to samples of surface water and groundwattr
neasurewent occurlnd, «t tne saflolln? location*

2. Sm»ary of

Tne pH of weter 1s determined uHn? 4 portable-, flit* pM ntter wt tn a
tt«p«raturf«coN^«fts«ttd coaoltiatlOA «1 tetrode.

3. Aooaritut

A) Htakt Sucnier pH Mtter stick
B) 100 it dtsposaoU o«an«rs

nts

A) pH reftrtnct Duffer solutions:

1) OH • 4-.OQ *
Z) pM • 7.00 ".01
3) pH • 10.00 *.01

8) distilled water

5. Seteole MendH«iq and

Se*g1e allquots for pH «««S4ireMnt mould be obtained directly froa
tne ie*oHnq point in 100 •! dtsoosiole oeafcers.

Calloratlon

Calibrate tne) «eter/ elect rode asm? two reference solutions tnat
Ortctet tne expected pN of tn« sample. Reference solutions snould ae
U roo» te«oeracure. t«Mrs« cne electrode) m pM 7.00 solution and
aojust tne «tter as Deeded. Reaove) and rinso tne electrode and
reoctt uslnq tne second duffer solution. Reoeet adjustaents until
readings are «ttnin O.OS PH units of tno reference values. For
additlon4l tnfornecion see S1PH



7. Procedure

Immerse tne electorde in tne water wnile gently agitating.
aoout one-naif minute, record tne pM reading to tne nearest 0.05
units — provided tne meter readings are not fluctuating more tn4n
H3.03 units. 9e sure tnat temperature compensation nas been
provided for. Remove and tnorougnly rinse tne electrode witn
distilled water. Repeat tne measurement procedure, until four
readings nave been obtained. For additional information seo SIMP
netnod 5617003.

3. Interferences

Prolonged immersion of the electrode 1n turbid solutions can lead ta
plugging of tne liquid junction and erratic meter readings. T*e
electrode snould be cleaned by gently blotting «UJi • lao tissue) and

«un distilled water.

9» yen ft eat ton of Aceanncr

Following tne last of tne four replicate measurements, immerse tne
rinsed electrode in teen of tne reference buffer solutions used to
caMbrato tne meter/electrode prior to sample measurements. If tne
readings are not wltnin 0.09 units of tne reference values,
recalibrate tne meter/ electrode and re-do tne measurement of tne
sample just tested.

10. Assessment of Precision

Calculate tne mean and standard deviation of tne four repl icate
measurements. If tut standard deviation 1s greater tnan o.l units,
re-do tne) measurement of tne sample just tested including
calibration and verification.

11. Remorti

tne) average value of tne replicate measurement to tne nearest
0.1 units.



Field Measurement of Specific Conductance
and Temperature

1. Scope and Application

This metnod is applicable to samples of surface water and
groundwater wttn measurement occurlng at tne sampling point.

2. Summary of Metnod

me specific conductance and temperature of water is determined
using a portable, field conductivity meter navlng manual temperaturt
compensation.

3. Apparatus

M vst Model 3O. S^C»t Meter witti welgntad, probe,
i) 100 ml disposable bmat*n

4.

A) 0.01 if KCL refertnct solution
3) distilled water

5. Sample Handling and Preparation

Sample aliquot* for specific conductance and temperature snould be
obtained directly from tne. sampling point m 100 ml disposable
beakers.

6. Calibratlon

Calibrate tne tnermometer in tne probe against tne field
Readings snould be witnm » i°C. Calibrate tne

specific conductance meter using tne O.Of N KC1. reference solution.
Tht specific conductance of tnis solution is 1*13 umnos/cm at 2S°C.
Adjust tne) meter as needed. Temperature calibration snould oe
performed weekly. Specific conductance calibration snould oe
performed daily during tne period of uso. For additional
information see SIP* Netnod 6617002.



7. Procedure

Check oattery condition by turning selector dial to "Red Lint".
Adjust meter as needed. Immerse tne probe in tne beater *ni't
gtntly agitating. Turn selector dial to "Temperature* and rtcord
temperature to nearest O.SgC. Adjust manual temperature
compensation dial to temperature of water. Turn selector dial to
"Conductivity* at tne scale range appropriate to sample conductance.
Record specific conductance to tnrte significant digits. Remove «nd
tnorougnly rinse tne conductance probe and repeat measurements until
four sets of readings nave been obtained. For additional
information see SIMP 5617002.

8. Assessment of Precision

Calculate tne mean and standard deviation of tne four specific
conductance meesurements. if tne standard deviation 1s greater than
SS of tne means, re-do tne measurement of tne sample just tested}.

i. Reporting

i jwetpflM v«Tue)« af th^ ,,»..„,« .__-- -
to three significant digits for

Report tne average values of tne replicate measurement to tne
nearest 1 C for temperature and t
specific conductaffce.



APPENDIX B

COLLECTION OF HATER SAMPLES FROM
RESIDENTIAL WATER SUPPLIES
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COLLECTION OF WATER SAMPLES FROM RESIDENTIAL WATER SUPPLIES

1.0 INTRODUCTION

This procedure shall be used to collect samples from existing
residential water supplies for all non-microbiological analyses. The
primary objective of this technique is to collect a sample
representative of the groundwater supply and not water standing in the
delivery system or well casing.

In a nonpumped well, there will be little or no vertical mixing of the
water, and stratification may occur. Water in the screened section
will mix with the groundwater due to normal flow patterns, but the
well water above the screened section will remain isolated and become
stagnant. Stagnant water may contain foreign material inadvertently
or deliberately introduced from the surface, resulting in
nonrepresentative data and misleading interpretations.

In most cases, groundwater samples from existing residential water
supplies are obtained from taps or spigots on the existing delivery
system. The installation of a new tap for sampling purposes is not
usually warranted. Samples should be collected from the tap closest
to the well as practical and upstream of any filtration or water
treatment device.

Two separate operational steps are required to obtain a representative
sample.

o presampling system purging, followed by
o sample collection
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2.0 PRESAMPLE PURGING

Before any samples are collected, all standing (stagnant) water should
be purged or removed from the delivery system. The volume of water

. contained in the well casing, pressure or holding tanks, and other

plumbing and appurtenances (pipes, hoses, etc.) should be determined.

The system should then be purged with a minimum of three (3) times the

calculated casing volume before sampling commences. Care should be

exercised before pumping a well to preclude the possibility of

overpumping. Excessive pumping can result in flow entering a well

from outside the zone of interest. The purging necessary to obtain a

sample representative of. the groundwater supply depends on a number of

factors;

o pump intake level
o specific capacity of the aquifier
o well efficiency

Information obtained during pumping is required to determine the

specific capacity of the aquifier and well efficiency, therefore, the

purging volume can only be estimated for a specific well for the

initial sampling. Well performance data from the initial sampling

should be recorded for future sampling.

If the sampling tap or spigot has an aerator or filter, it should be

removed prior to purging and sampling. Provisions should also be made

to dispose of the presample purge water.

For most sampling, purge water may be discharged directly to the

sanitary sewer or on the ground at least thirty (30) feet from the

well. If gross contamination of the purge water is anticipated,
provisions should be made for proper containment and disposal.

Ideally, the contaminated purge water should be contained and stored

until the water samples have been analyzed. Once the contaminants
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have been identified, appropriate treatment and/or disposal
/ alternatives can be determined.

3.0 SAMPLING

After the required volume of water is purged from the delivery system,
the sampling tap should be shut off. Sample bottles with required
preservatives should then be brought to the sampling point. Turn tap
on, adjusting the flow to about 100 ml/min. Fill sample bottles as
required for specific analyses to be completed. Shut off tap.
Reconnect all filters, aerators, and treatment systems.

In addition to information normally recorded in field notebook (as
described in Procedure 5621004), the following information should be
included:

o resident's name
o address
o sampling location (specific tap or spigot)
o filtering or treatment systems on delivery system
o aerator or filter on sampling tap
o well casing diameter (ID)
o water level
o well volume
o pressure on holding tank volume r .
o appurtenances and other plumbing volume c
o total delivery system volume
o purge flow rate
o purge time
o total purge volume

4.0 REFERENCES

NEIC Manual for Groundwater/Subsurface Investigations at Hazardous
Wastes Sites (July 1981) Steven W. Sisk

National Enforcement Investigations Center', Denver, Colorado
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Manual of Groundwater Sampling Procedures, Scalf, McNabb, Dunlap,
Cosby, Fryberger NWWA/EPA Series
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SAS PACKING LIST

1. Insert assigned SAS ease nuaber.
2. Insert EPA ration number. V and your contractor coapany naat.
3. Instrt saaple teas leader's na«e.
4. Insert saaple teaa leader's office telephone nuaber (do not use field

office telephone nuaber).
5. Insert date saaple was taken.
6. Indicate date of shipment. J

7. Insert the site naae only if it does not copy onto the lab's copy (see
note below). Also list the site/spill ID.

8. Insert laboratory name and address, and the carrier naae and airbill
nuaber. •'

9. Indicate naae of laboratory contact.
10. List SAS saaple nuabers. which should Include SAS nuaber (i.e.. if the

SAS I is 2743E. the samples would be nuabered as 2743E-01.
2743E-02. etc.)

11. Specify saaple matrix, concentration, tag nuaber. and analysis to be
performed (e.g., low concentration soil saaple for PCB analysis.
tag nuaber 5-48246).
Indicate whether shipment is complete at the bottom of the fora.

12. Leave BLANK - laboratory use only.

NOTE: The site naae should not be written on this fora while a l l copies are
attached if there is no protection to prevent the site naae froa appearing on
the lab's copies. The CLP laboratory should not have this information.
Therefore, either use a site code or separate the copies and only write the
site naae on the Regional and SMO copies of this fora, if necessary.

THIS IS A FOUR COPY FORM:
The top copy should be sent to SMO within a day or two of shipping samples.

The second (yellow) copy should be sent with other paperwork for a site to
the Region V RSCC.

The bottom two copies (pink and gold) get sent to the CLP laboratories with
the samples.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office

Sample
Numbers

1.
2.
3.
4.

3.
6.

7.

S.

9.

1

*+i

10. 00)
11.
12.

13.
14.

15.

**•

16. I
17.

IS.
19.
20. N '

Miice
i, Virginia 22313
FTS/J57-2490

SPECIAL ANALYTICAL SERVICE

PACKING LIST

Sampling Date(sH_ Ship To:

Date Shipped: ^.

Site Name/Coder

(T) >r011 (Q}

SAS Number

-

For Lab Use Only

Date Samples Rec'd:

Received By:

Sample Description Sample Condition on
Le* Analysis, Matrix, Concentration Receipt at Lab

• »

'\
•

• .-
,-;

."

. ' • • - • (

\

..•

~\ ^
1) (/£)

•

*

—
S ' ^^

For Lab Use Only

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy
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SAMPLE TAG

1. Enter your project nuaber for the site, which may be the first six
digits of the CRL log nuaber (see page C-21).

2. Enter the sampling station code. i.e.. MU1. BLK. SSI. etc.
3. Enter date of sampling.
4. Enter time of sampling (ailitary time only).
5. Specify "grab" or "composite" saaple with an "X".
6. Insert station location. If the saaple is a field blank or if to be used

for the spike or duplicate analysis, notate here.
7. Obtain signature of sample team leader.
8. Indicate presence of preservative with an "X".
9. Specify analytes for analysis with an "X".
lOa.Indicate traffic report nuaber (i.e.. EU846 or MEX013) for that saaple if

the samples are being shipped to the CLP. If the samples are going to
the CRL. list the CRL log nuaber.
lOb. Indicate the case nuaber.
11. Leave BLANK (for laboratory use only).
12. Enter any desired analyses not listed on the tag provided

(e.g., PCB's. ammonia, sulfide. etc.) and aark the box with
— _ • Vf*an A .

NOTE: Each saaple container should have a separate tag.
Al l field blanks should be designated as such on the saaple tags, either In
the 'Remarks' field (lOa and lOb) or in the 'Station Location' field (6).
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INTRODUCTION AND INSTRUCTIONS FOR USX OF
MULTI-SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS

Introduction: Staples amd Staple Nmabers ^ *

Contract Laboratory Program (CLP) multi-sample Traffic Reports CTRj) can docu-

ment ep to twenty samples shipped to oee CLP laboratory aader one Case Number.

Toe TRs must be used for every shipment of RAS samples to t CLP laboratory.

The CLPs definition of Samples" h based oa the RAS analytical program: (1)
•

organic, (2) VOA oely (3) inorganic.

A CLP sample is one matrix — water or son — tad consists of all the sample tliquots

from a sample station location for analysis ia oae RAS analytical program. The CLP

assigns a unique Sample No. to each such set of aliquots seat to oae CLP laboratory.

The unique Sample Numbers are printed oa the adhesive Jabels. The samplers must

accurately transfer this critical Sample Number to the TR-

Organic Sample Numbers are ia the format XX123, and have six labels per strip:

four for eztracnbles. and two for VOAs (see attachment). CAUTION: The organic

sample labels provide two options for each Sample No. — labels for water samples and

labels for soil samples. USE ONLY ONE OF THE TWO OPTIONS. An individual

sample will be analyzed as EITHER a water or a soil, but sever both. DESTROY

THE UNUSED LABELS to prevent duplication of Sample Numbers.

Inorganic Sample Numbers are in the format MXX123 and have seven labels per strip:

two for Total Meals, two for Cyanide and three extra (see attachment). Remember

that the unique Sample No. must only be used once so DESTROY THE EXTRA

LABELS.

Use only the labels provided to the Region in which you are sampling. CLP Sample

Numbers are an alphanumeric code specific to each Region:

Letter Code
Qrennic. Inorganic Region

A. MA I
B. MB II
C. MC 111
D. MD IV
E. ME V

Letter Code
Organic. Inorganic Region

~ F. MF VI
G, MG VII
H, MH VIII
Y, MY , IX
J. MJ X

C-l



REMEMBER:
• v,

o TRx most be used for each Case No, with every shipment of samples to tt^h CLP

laboratory. -•

o Organic camples, *VOA Only" samples, aad ioorgaaJc samples ace assigned

separate, unique Sample Numbers. Each consists of all the sample aliquots from a

sample station location.

o A CLP RAS sample will be analyzed as either a water or a soil sample.

o Prevent accidental duplication of Simple Numbers by destroying unused labels.

o Use only the Sample Numbers specific to your Region.

B. Completing the Form - Case Documentation
• . i

Enter the Case No. and SAS No. (if applicable) at the top right of the form.

Complete the boxes in the header • -
•

Box No. 1:

Type of Activity:

If sampling is under Superfund, circle the code which describes the task of the

sampling mission:

PA - Preliminary Assessment
SI - Site Investigation
ESI - _ Expanded Site Investigation
RIFS - Remedial Investigation Feasiability Study
RD - Remedial Design .*
RA - Remedial Action
ER - Emergency Response (Removal)
NPLD - National Priorities List Delete .
O * M - Operations and Maintenance

If sampling is not under the Superfund program, enter the name of program,

e.g.. RCRA. Enter the site name, the city, state, and Site Spill ID (provided

by Region) ia the designated spaces. *~



Box No. 2:
•

Begloaal laferaadom
» ' •

Enter the Region number, the oame of your sampling company, and.your

came ia the designated spices.

Box No. 3:
•

Ship To:

Enter the oame of the CLP laboratory and its full address in the box. Enter

the name of the sample custodian or CLP contact ia the box provided.

Enter the beginning and ending sampling dates in the designated spaces.

Enter the date shipped, the carrier code (e.g_ F • Federal Express, P -

Purolator, etc.) and the airbill number ia the approrpiate spaces.

C. Completing the Form - Sample Documentation

Carefully transcribe the CLP Sample No. from the printed sample labels on the TR in

the space provided.
. *

Complete columns A through E to describe the sample:

Column A, Sample Description:

Enter the appropriate sample description code from Box 6. NOTE: Describe
•

R1NSATES or BLANKS as »3 "Leachate* ia Column A. Write the word

"Rinsate" or "Blank" in Column D, the Special Handling section, or in Column

E, the Station Location section. Note: Item »3 "Oil* and Item *7 "Waste* are

for RAS PLUS SAS projects only. Do not ship oily samples or waste without

making prior arrangements with SMO.

Column B, Concentration:
e>

Organic - If sample is low or medium concentration, enter "L". When

shipping RAS plus SAS high concentration samples (previously arranged with

SMO). enter 'H'.
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Inorganic • Eater *L" for low coaceatratioa. <M* for medium concentration.

•ad IT for high concentration (under previous RAS plus SAS arrangement).

REMINDER: Ship medium and kigh coaceatratioa ergaak aad iaorgank
samples in metals cans.

CoImmaC RAS Aaalyslc

^*
Check the analytical fractions requested oa each sample.

Colemo D: Special Handling:

Use this space to relevant specify any special handling requirements. Rinsate

or blank samples should be Identified as such ia this space. When shipping

RAS plus SAS samples you may code SAS parameters ia the blink space

A - sulfate, B -"Q, etc.) aad eater the codes ia this column.

Column E: Station Location:

Enter the station location ia the space provided.

IMPORTANT: SAMPLERS MUST INDICATE ON EACH TRAFFIC REPORT WHETHER SAMPLING
IS COMPLEtE OR IF MORE SAMPLES WILL BE SHIPPED TINDER THE SAME CASE NUMBER.
THIS STATEMENT CAN BE WRITTEN ANYWHERE ON THE FORM THAT DOES NOT OBSCURE
NECESSARY INFORMATION, AND CAN BE AS SIMPLE A STATEMENT AS • SHIPMENT COMPLETE
FOR THIS CASE" OR "MORE SAMPLES TO COME UNDER THIS CASE."
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SAMPLES INSTRUCTIONS FOR USE OF
MULTI-SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS

HORIZONTAL FORMAT
EPA FORM #9110-1 (INORGANICS) AND

FORM 9110-2 (ORGANICS)

1/20/19

Introduction - Samples aad Sample Members

The Contract Laboratory Program (CLP) Organic tad Inorganic Multi-Simple Traffic
Reports (TRs) document samples shipped to CLP laboratories. You must ase TRs each
time you ship Routine Analytical Services (RAS) samples to a CLP laboratory. The
new horizontal version of the multi-sample TRs may docsment ap to 20 samples
shipped to oae CLP laboratory nnder one Case Number asd RAS analytical program.

CLP sample types are defined by the RAS analytical program. There are currently
three organic/inorganic programs: inorganic, organic, and fast-taraarotmd VOAs.
Inorganic samples may be analyzed for Total Metals, Cyanide or both. Organic samples
may be analyzed for Volatile Organics (VOAs), Base/Netml/Acid (BNAs),
Pesticide/PCBs, or. any combination of these. VOA-Only samples are ia a separate
program from organics because of the faster turnaround provided. Inorganic samples
are documented on Inorganic TRs. Organic and VOA-Only samples are documented on
Organic TRs.
A CLP sample is one matrix — •water or soil — never both. The CLP sample is further
defined as consisting of an the sample aliquots .from one station location, for each
matrix and RAS analytical program. For example, let's say yon were sampling at Fond
A. You plan to collect one water sample and one soil/sediment sample, each to be
analyzed for VOAs, BNAs, Pesticide/PCBs, Tool Metals and Cyanide. All the bottles
for the organic water analyses at this station — VOA vials, BNA jars, and
Pesticide/PCB jars — make up one organic CLP sample, aot three. AH of the bottles
for the organic soil analysis — VOA vials and BNA/Pesticide/TCB jars — make up the
second organic CLP sample. The bottles for pioraanic water analysis at this station -
one for Tool Metals and one for Cyanide — make up one inorganic CLP sample, not
two. The bottle for inorganic soil analysis ™ifg* up the second inorganic CLP sample
from Pond A. Even though you have collected a water and a soil for five different
analyses from Pond A, you've collected four CLP samples — an organic water, an
organic soil, an inorganic water aad an inorganic sofl.

The CLP generates unique Sample Numbers watch must be assigned to each organic,
VOA-Only, and inorganic sample. The unique CLP Sample Numbers are printed on
the adhesive labels. It is your responsibility to assign this critical Sample Number
correctly and to transcribe it accurately on the TR.
• (

If the organic sample will be split between a 14 day VOA-only lab and a
AAS organic lab, two CLP sample numbers for each sample must be used.
The VOA only lab sample would have one number and the ABN/Pesticides/PC3s
sample fraction would be assigned another number. A good rule of thumb
•is one sample number per sample per lab.

Organic and VOA-Only Sample Numbers are'in the format XX123. and have ten labels
per strip: four for extractables, two for VOAs, and four blank (extra). (See
Attachment 1.) DESTROY THE UNUSED LABELS to prevent duplication of Sample
Numbers.

Inorganic Sample Numbers are in the format MXX123 and have seven labels per strip:
two for TotaJ Metals, two for Cyanide and three extra (see Attachment 1). Remember
that the unique Sample No. must only be used once. DESTROY THE EXTRA



Use only the labels provided to the Region ia which you are sampling. CLP Sample
Numbers are alphabetically coded to correspond with each Region as follows

Letter Code Letter Code
Organic. Tnontanic Region Organic. Inorganic Region

A MA I F MF VI
B MB H G MC VII
c MC m H MH vra
D MD IV ^ Y MY DC
E ME V J MJ X

REMEMBER:

o TRs most be used for each Case No. with every shipment of samples to each CLP
laboratory.

o Organic samples, VOA-Only samples, and inorganic samples are assigned separate,
unique Sample Numbers. Each sample consists of all the sample aliquots from a
sample station location for analysis in one of the three analytical programs.

o A CLP RAS ample will be analyzed as either a water or a soil sample.

o Prevent accidental duplication of Sample Numbers by destroying unused labels.

o Use only the Sample Numbers specific to your Region.

o The samplers must Indicate on each Traffic Report whether shipment is
complete.

B. Completing the Form - Cue Documentation
(Attachments 2*3)

Eater the Case No. and SAS No. (if applicable) at the top right of the form. Complete
the boxes in the header:

Box No. 1:

Type of Activity:

If sampling is under Superfund, circle the code which describes the task of the
• stapling mission: RD . Remedial Design
ENF - Enforcement RrfS . Remedy Investigation Feasibility Srudy
ER -. Emergency Response (Removal) a „ Site Investigation
ESI - Expanded Site Investigation ST - State Lead
NPLD - National Priorities List Dele* gfp^ _ State Lead Assessment
O + M - Operations and Maintenance 573 . Sate Letd Site Investigation

PA - Preliminary Assessment Other - Please Specify
RA - Remedial Action

If sampling is not under the Superfund program, enter the name of program eg
RCRA.

Enter the site name, the city, state, and Site Spill ID in the designated spaces.
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Box No. 2:

Regional Information:

Enter the Region number, the name of your sampling company, aad your name
ia the designated spaces.

Box No. 3:

Ship To:

Eater tne aame of the CLP laboratory aad hs full address ia the box. Eater the
same of the sample custodian or CLP contact ia the box provided.

Box No. 4:

Shipping Inforaation:

Enter the date shipped, the carrier code (e.%% F • Federal Express, P « Purolator,
etc.) aad the airbill number in the appropriate spaces.

C. Completing the Form - Saaple Documentation
(Attachments 2-3)

Carefully transcribe the CLP Sample No. from the printed sample labels on the TR in
the space provided.

Complete columns A through G to describe the sample:

Column A, Sample Description:

Enter the appropriate sample description code from Box 5. NOTE: Describe
BLANKS as «3 'Leachate' in Column A. Write the word "Blank' in Column D.
the Special Handling section. Note: Item *6 'Oil* and Item «7 "Waste* are for
RAS PLUS SAS projects only. Do not ship oily samples or waste samples without
making prior arrangements with SMO.

Column B, Concentration:
- e>

Organic - If sample is estimated to be low or medium concentration, enter "L*.
When shipping RAS Plus SAS high concentration samples (previously arranged
with SMO). enter IT.

Inorganic - Eater *L" for low concentration, *M" for medium concentration, and
TT for high concentration (under previous RAS Plus SAS arrangement).

REMINDER: Ship medium and high concentration organic and inorganic samples
ia metal cans.

Column C RAS Aaalysis:

Check the analytical fractions requested on each sample.

Column D: Special Handling:

Use this space to specify any special handling requirements. Blank samples
should be identified as such in this space. When shipping RAS Plus SAS samples
you may code SAS parameters in the blank space (e.g., A - sulfate, B - Cl, etc.)
and enter the codes in this column.

D. Instructions oa the* Reverse ' . •
(Attachments 4-5)

Instructions summarizing CLP sample volumes, packaging and reporting requirements
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CHAIN-OF-CUSTODY FORM

1. Enter your project t or the first six digits of the CRL lof nuaber (see
page C-20).

2. Enter the case nuaber or SAS nuaber (do not enter the site naae).
3. Obtain the full signature of saaple teaa leader.
4. Enter the traffic report saaple nuaber or the SAS saaple nuaber.
5. List sampling dates for all saaples.
6. List sampling tiaes for all samples.
7. Indicate "grab1^ "composite" saaple with an "X".
8. List station locations and other inforaation . i.e.. 'blank', use for

the MS/MSD. etc.
9. Enter nuaber of containers per saaple and container volume (e.g..2-40

ml).
10. List analyses individually. (VOA.ABN.PEST/PCB.HET.CN.etc.; for soils,

metals and cyanide are taken froa the saae container, therefore the
MET & CN should be together in one column.)

11. Construct column heading for "tag nuaber* and list tag numbers for each
saaple container.

12. Obtain signature of saaple teaa leader and carry out chain of custody
procedures.

13. State carrier service and air bill nuaber. lab service, and custody
seal numbers are written here.

NOTE:
One Chain-Of-Custody should be filled out per shipping container.
The purpose of using site code is to prevent the contract
laboratory froa obtaining the site naae. An alternative to
using a site code is to separate the copies .and write the site
name on your copy and the Region's copy, leaving that field
blank on the lab's copy.

THIS IS A THREE COPY FORM:
The top copy goes to the CRL or CLP laboratory with the saaples.
The second copy (pink) goes to SMO if the saaples are going to the CLP.
The last copy (yellow) goes to the RSCC with other paperwork for the
site (for saaples shipped to the CLP).

(continued)
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CHAIN OF CUSTODY FORM (continued)

If numbered COC seals are not available froa Region V, then the alternate COC
seal (a white seal that needs to be signed and dated upon use) should be
used. In this case, a note should be aade on the COC fora indicating that
these seals were used instead of the numbered seals.

For saaples coaing to the CRL for analysis, the site naae should bo entered.
The CRL 105 nuaber should be used to identify the saaple (instead of the
traffic report number), as well as the tag nuaber and analyses requested.

Also, list the QC bottle lot numbers in the reaarks area If you are not
tracking this on your sampling aatrix.
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01 lice of Enforcement
CHAIN OF CUSTODY RECORD

OWMtM WV

Chlcego. Illlnole 60604,
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CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT (CRL-SDR)

1. Insert assigned laboratory case nuaber.
2. Insert site naae.
3. Insert laboratory names, indicating which lab wil] receive the

organic saaples and which lab will receive the inorganic saaples.
4. Insert date of shipment.
5. Insert DU code (either TFA102 for site inspection or remedial, or

TGB102 for enforcement, including PRP sites).
6. Insert name of RPM (the RPM will know what the site DU code is).
7. Enter the Cerclis nuaber.
8. Insert page nuaber and total nuaber of pages.
9. Enter the site/spill ID code (a 2 digit preasslgned EPA code).
10. Insert CRL log nuaber. which consists of the fiscal year. EPA assigned

contractor code, saaple type designation and saaple nuaber.

Example : 8 9 Z A 0 1 S 0 1
a b o d e

a. b.
FY - contractor
Fed. code
Fiscal
(Oct.-Sect. )

c.
this should
be a sequential
nuaber
I.e..01.02.
03.etc. v

d.
saaple type
S-sample
D-duplicate
R-field or
trip blank

89ZA01S01 would be a saaple.
89ZA01D01 would be a field duplicate of sample
89ZA01R01 would be a field blank.

e.
saaple
number

89ZA01S01.

11. Insert organic traffic report nuaber.
12. Insert inorganic traffic report nuaber.
13. Indicate the analyses required (eg. acid-base neutral cpds.. volatile

organic analysis, etc.) for each saaple in the appropriate section
(for waters or soils) with an "X".

Note: All saaples should have a unique nuaber. If a sample Is
collected for filtered and unfll.tered metals analyses, a separate 1TR
should be filled out for each bottleUhe filtered and unfiltered). Each
one of these samples would then be assigned a unique CRL log number. In
order to distinguish between the filtered and unfiltered samples, they can be,,
listed on the CRL-SDR with a column heading indicating 'filtered metals'.

(continued)
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Central Regional Laboratory Saaple Data Report (continued)

THIS IS A SINGLE COPY FORM:
This fora must be filled out for all SF saaples which will go to
contract labs and aust be sent to the Region V RSCC with the other
paperwork required for a site. A copy aust also be sent to SMO with
the TRs and the COCs.

The contractor codes list below should be consulted when
generating the CRL log nuaber. A ainiaua of approximately 10,000
unique CRL log numbers can be generated for each contractor per
fiscal year using this numbering system.

Contractor Code
REM II R
REM III VA
REM IV H
REM V VB

ARCS/Other
Uarzyn ZA
Black & Veatch ZB
CH2 ZC
Donahue ZD
E&E ZE
PRC ZF
Ueston ZG
UU Science ZH

EPA Personnel S
RCRA K
TES J
TAT UT
FIT F
MDNR M
UDNR X
MPCA Y
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Appendix D

Contract Laboratory Prograa Saaple Collection Requirements D-l
For Routine Waters and Soils. Nigh Hazard Liquids and Solids through
and Dioxin Samples D-3



ANALYSIS

CLP Saaple Collection Requireaents For Routine
Water and Soil Saaples for Organics and Inorganics

Low. Medium and High Concentration and Dloxin Sanples

REQUIRED • OF CONTAINER
VOLUME CONTAINERS TYPE

PRESERVATIVE

WATER SAMPLES

Metals-low level 1 liter
(Hg included)

•Metals-medium 1 liter
level (Hg Included)

1 liter
polyethylene

bottle

HNO, to a pH<2

1 16 oz. wide HNO, to a pH<2
wide couth bottle

Cyanide- low
level

1 liter 1 1 liter
polyethylene

bottle

NaOH to a pH>12
Cool. 4« C

•«1.2g ascorbic acid

•Cyanide-medium 1 liter
level

Extractables-low 1 gallon
level

1 16 oz. wide NaOH to a pH>12
wide oouth bottle Cool. 4* C

*«1.2g ascorbic acid

or

"Volatile-low or 80 ml
medium level

80 oz. amber
glass bottles

1 Iiter amber
glass bottles

40 ml glass
vials

Cool. 4- C

Cool.4* C. Preserve
low.level saaples with 1-2
drops HCI to pH<2. Saaples
must be free of headspace.

SOIL SAMPLES

•Metals and
cyanide, low or
medium level

6 oz.

or

•Extractables-low 6 oz.
or medium level

or

8 oz. wide
mouth glass bottles

4 oz. wide
mouth glass bottles

8 oz. wide Cool. 4* C
mouth glass bottles

4 oz. wide
mouth glass bottles

•Volatiles-low
or radium level

240 ml 120 ml wide
mouth glass
vial

Cool. 4* C: vial
fulI and free of
headspace

lust



Saaple collection Requirements (continued)

ANALYSIS REQUIRED • OF CONTAINER
VOLUME CONTAINERS TYPE

PRESERVATIVE

HIGH HAZARD SAMPLES

•Liquid Saaples- 4 oz.
organic and inorganic

4 oz. wide
mouth glass
bottle

Note: One bottle is
for inorganics, the
other is for organics

•Solid Saaples- 4 oz.
organic and inorganic

2 4 oz. wide
aouth glass
bottle

(saae as above)

PI OX IN SAMPLES

•2.3.7.8-TCDD 4 oz. 4 oz. wide
mouth glass
bottle

• Ail medium level, high hazard, and dioxin samples aust be sealed in metal
paint cans for shipment. The outer metal can aust be labeled with the nuaber
of samples contained inside.

•« Should only be used in the presence of residual chlorine.

All low level sample containers must be enclosed in clear plastic bags before
placing in the cooler for shipment.

A l l saaples should be shipped in ice chests packed with non-combustible,
absorbent packing material (vermiculite) surrounding the plastic enclosed
sample bottles (or aetal cans containing samples).

Traffic Reports. Dioxin Shipment Records. SAS Packing Lists, Chain of Custody
Records and any other shipping/sample docuaentation accompanying the shipment
must be enclosed in a waterproof plastic bag and taped to the underside of the
cooler lid.

•

Coolers must be sealed with Region V numbered custody seals in such a manner
that the custody seals would be broken if the cooler were opened. Water proof
tape must cover the custody seals.

Water camples for organic matrix spike/matrix spike duplicate analysis must be
collected at double the volume specified for Extractables and triple the volume
specified for Volatiles.

The RAS/SOUs require lab QC (MS/MSD for organics. a spike and a duplicate for
inorcanics) to be done at a frequency of one set of QC for each 20 samples (or
less) of the same matrix in each Case. (It is important that the traffic
reports contain a statement indicating whether sample shipment is complete or
if more saaples w i l l be coming to the lab under that Case number so that the
lab can proceed with the analyses.) If more than 20 water saaples are

D-2



CLP-Sample Collection Requirements (continued)

collected for a Case, extra voluoe for the MS/MSD analyses aust be collected .'
for every group of 20 organic saaples or less.

For water and soil saaples, field blanks and duplicates should be supplied at
the frequency prescribed in the approved QAPP for the site.

No additional soil volume is required for laboratory analysis of MS/MSD
(organics) or spikes and duplicates (inorganics).

The water Vclatiles saaple aust be preserved with 4 drops of 1:1 HC1 or 2 drops
of concentrated HCI to a pH<2. This is due to c new CLP holding tiae of 10
days (instead of 7 days).
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Residential Well Sample Collection Requirements For CRL and CLP

ANALYSIS

Cyanide

Mercury

Pest/PCB
(Organics)

Acid/Base/
Neutral
(organics)

Volatile
Organics

REQUIRED I OF CONTAINER
VOLUME CONTAINERS TYPE

PRESERVATIVE

Metals 1 liter 1 1 liter
polyethylene

bottle

HNO, to a pH<2

1 liter

500 ml

1 liter*

1 liter*

120 ml

1 liter
polyethylene

bottle

1 liter
polyethylene

bottle

NaOH to • pH>12
Cool. 4* C

••Special handling if
residual chlorine or
sulfide is suspected

10 ml of preservative so
that final concentration is
0.05* (w/v) K,Cr,0* and
0.5* (w/v) HNO,

1 liter amber
glass bottle
completely fulI

1 liter aaber
glass bottle
completely full

40 el glass
vials

Cool, 4- C

Cool. 4* C

Coo 1.4 C
Saaples aust be free
of headspace.

• A total of three 1 liter bottles is required per saaple if ABN and Pest/PCBs
are requested. The extra bottle is used for re-extraction, if necessary.

Note: A total of 8 1 liter bottles is required for the saaple chosen for the
Matrix Spike and Matrix Spike Duplicate analysis of ABN and Pest/PCBs.
A total of 8 vials is required for the saaple chosen for the Matrix Spike and
Matrix Spike Duplicate analysis of voiatiles.
No extra voluae Is required for the spike and duplicate analysis of metals.
cyanide and aercury. however, the saapler should indicate on the saaple tags
which saaples shoulc be used for the lab duplicate and lab spike analysis.

Mercury Preservative: Dissolve 250ml of concentrated HNO, and 25? of KtCr7OT
in deionized distilled water and dilute to one liter. Collect approximately
500ml of saaple and add 10ml of this preservative.
Caution: Do not store the preservative solution in plastic containers.

F-l
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COMMUNITY RELATIONS PLAN

SOUTHEAST ROCKFORD AREA GROUNDWATER CONTAMINATION
WINNEBAGO COUNTY, ILLINOIS

1: . May 1990

A. OVERVIEW OF COMMUNITY RELATIONS PLAN

This community relations plan Identifies Issues of community concern
regarding the Southeast Rockford Groundwater Contamination In Wlnnebago
County, Illinois. The plan outlines community relations activities to be
conducted during the operabl'e unit and the Remedial Investigation and
Feasibility Study (RI/FS). RI/FS Is required at every site In the
Superfund program. This site was added to the l i s t of sites eligible for
Superfund money In June 1989.

The IEPA has prepared this community relations plan to structure a
community relations program tailored to the needs of the Southeast
Rockford community. IEPA conducts community relations activities to
ensure that the local public has Input to decisions about Superfund
actions and that the community 1s well Informed about the progress of
these actions.

Community leadership Is well organized In Southeast Rockford. A community
organization (Southeast Neighborhood Development) has been in existence
for a number of years and exhibits experienced leadership. In addition,
Ken Rock Community Center offers a wide array of services In the area, and
its leadership Is intensely Interested In the groundwater problem and
possible solutions. The alderman for the area as well as County Board
Representatives have also exhibited leadership In conveying community
concerns about the groundwater problem. These community leaders w i l l be
invaluable in communicating information to citizens and relaying citizen"
concerns to the IEPA.

In addition, local and state health officials have been sampling private
wells 1n the area since 1984 when groundwater contamination was first
detected. The Agency needs to work closely with these health officials
when communicating risk of drinking well water to local residents.

These sections follow:

* Capsule Site Description
* Community Background
* Highlights of Community Relations Program
* Techniques and Timing
* List of Contacts and Interested Parties and Locations for

Information Repository and Public Meeting

The information in this plan is based on discussions conducted during a
February, 1989 v i s i t to Rockford with the officials from the Regional
Illinois Department of Public Health, the Wlnnebago County Health
Department, the IEPA Regional Office in Rockford, the Rockford Water



Superintendent, two County Board representatives and residents.
Information was also gathered from telephone calls to the county
administrator and other residents, and meetings with community leaders in
the summer and fall of 1989.

B. CAPSULE STUDY AREA DESCRIPTION

The Southeast Rockford study area, located in Winnebago County is not a
"site" in the usual sense of the word as a source of contamination, but
rather it 1s a study area where groundwater contaminated by volatile
organic compounds (VOCs) from an unknown source has been detected. This
study area initially was an approximately two square mile area of about
1,500 residences bounded by Harrison Avenue, 21st Street, Sawyer Road and
8th Street. Based on sampling results during a USEPA Emergency Action,
the study area was expanded west to the Rock River, east to the
north-south center line of Section 6 (In the vicinity of 24th Street) and
south to Sandy Hollow Road. The additional area is comprised of
approximately 1,300 residences. Irregular parcels are located in
Winnebago County, the. rest is located In the City of Rockford. Over 500
private wells are scattered throughout the area. The remainder of the
residences are on public water. Not all of the private wells are
contaminated.

Three elementary schools are located in the area: St. Edwards, Nashold
and Rock River Schools. Three additional elementary schools are located
adjacent to the site. A two block park, Ken Rock Park, is located between
Reed, Bildahl, Brooke and Lapey Road and is the site of comtaminated
Municipal Well #35. Ken Rock Community Center, located in a former school
building on llth Street, appears to be the center of community activity
offering classes and activities for all age groups.

The area located to the north of Harrison Avenue contains a variety of
industries including furniture factories, foundries, chemical companies
and machining operations. Some of the buildings are now abandoned but
many are still In use. A concrete lined drainage ditch runs diagonally
from northeast to southwest through the site. Several residents recalled
the days when common practice for Industrial waste disposal included
pouring liquid waste on the ground or In the concrete drainage ditch.

In 1984, the IEPA responded to a report of illegal dumping of plating
waste into a dry. well in the area. IEPA sample analysis of nearby private
wells did not show plating waste but did show VOCs! Subsequently, the
Illinois Department of Public Health and the Wlnnebago County Health
Department conducted extensive sampling of private wells in the area and
confirmed VOCs in approximately 100 of these wells. Samples from
Municipal Well #35 in Ken Rock Park also showed VOCs as well as chromium.
and lead. This municipal well is no longer being used regularly because
of the contaminants. According to the Rockford water superintendent. Well
#35 can be used for short periods of time during peak demand without
showing contamination. The IEPA is also investigating groundwater at
Barretts Mobile Home Park and has installed three monitoring wells in the
area.

According to State and City records, the municipal well and private wells
draw water from sand and gravel in the Rock River Valley. Private wells
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are approximately 40-45 feet deep, although many private wells are
sandpolnts at the bottom of dug pits.

According,to officials from the State Health Department Rockford Regional
Office, the drought of 1988 caused some wells to go dry so residents have
drilled new wells 60-65 feet deep and VOC's have been detected In these
wells also. The Municipal Well #35 located in Ken Rock Park, is 214 feet
deep and screened to a depth of about 150 feet according to the water
superintendent.

The U. S. Environmental Protection Agency (USEPA) proposed the Southeast
Rockford site for the National Priorities List In June, 1988. The site
has recently been designated a State lead site for the Remedial
Investigation/Feasibility Study. In the fall of 1989, the USEPA Emergency
Response Branch sampled private wells and supplied bottled water and
subsequently point-of-use filters to those houses with well water that
posed a risk from short term exposure under USEPA guidelines. An operable
unit to evaluate which houses will need to be provided alternative water
to protect residents from long term health effects w i l l be conducted by
the IEPA in the spring and summer of 1990. Efforts are underway to
identify potential sources of the contamination and cost recovery w i l l be
sought from these sources once they are Identified by the IEPA and the
USEPA.

The IEPA has lead responsibility for managing the Operable Unit and the
RI/FS and Its Community Relations Office w i l l oversee community relations
activities preceding and during the RI/FS, as well as, preceding and
during the operable unit. The U.S. Environmental Protection Agency
(USEPA) has responsibility for the Emergency Action and the USEPA w i l l
assume community relations responsibility for activities related to this
action.

C. COMMUNITY BACKGROUND

1. Community Profile

The entire study area primarily is a working class community
comprised of approximately 2,800 older modest homes with some
apartment buildings. Barretts Mobile Home Park Is located in the
northeastern quadrant of the site. Both young families and a high
percentage of retired people live in the area.

According to a county board member who lives in the area, a majority
of families own their homes and many are second generation residents
of the area. Other homes are rental properties, some reportedly
owned by people who have little interest in maintenance or repair.
Eleventh Street, the former Highway 51 and the present Route 251, is
a commercial strip.

Residents seem to have mixed reactions to private well contamination.
Several residents immediately asked for city water when they learned
their wells were contaminated. One resident reported paying hookup
fees to the city three years ago but receiving city water only one
year ago.
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Other residents, both inside and outside dty boundaries, resist city
water for several reasons. One citizen said she preferred well water
to city water because the city water tasted of chlorine. She had
been raised on well water and had moved to the area for the express
purpose of being on well water. Other residents do not want to pay a
monthly water b i l l , the hook up and meter fee of about $500, and the
approximate $800 - $2000 cost of Installing the water line from the
street to the house. .

Residents outside the dty boundaries who-hook up to city water must
sign an agreement to annex into the city once their property is
contiguous to city boundaries, and they must pay twice the rate as
city residents until they are annexed. Some citizens resist
annexation because of reluctance to pay city taxes and
dissatisfaction with city services such as snow removal and street
repair, contending that the township takes better care of the
streets. On the other side of the annexation issue is the reported
reluctance of the city to annex property in Southeast Rockford,
because cost of'services would outweigh tax income received.

Another issue is the notification of renters of houses with
contaminated water. Since several landlords have a reputation for
low maintenance of their property, it is questionable whether they
notify new renters of the contaminated drinking water. Even though
the USEPA has identified residences with water that exceeds USEPA
emergency guidelines for short term exposure and is supplying them
with safe water, (see Addendum on the Emergency Action) there are
people drinking water that may have much lower levels of
contamination but still exceed the USEPA criteria for lifetime
exposure. If landlords do not notify their tenants of the
contaminated well water, renters may not be aware of potential long
term health problems associated with drinking their water.

2. Chronology of Community Involvement

The Wlnnebago Public Health Department in cooperation with the
Rockford Regional Office of the Illinois Department of Public Health,
the Rockford Water Superintendent and the Rockford Regional Office of
the IEPA held a public meeting in 1984 to discuss contamination of
private wells. Approximately 100 private well owners attended the
meeting. Since then, the most concerned citizens may have hooked up
to city water, Installed treatment systems or moved from the area.
For these people the problem may be solved, and they may have little
concern about groundwater contamination. Many residents, however,
are still drinking contaminated well water.

Between 1984 and 1988, Illinois Department of Public Health and IEPA
staff received few inquiries from citizens, and these were usually
inquiries from people who were^ buying or selling houses in the area.
The State Department.of Public Health continued to test wells on
request inquiries from but received few requests until the NPL
listing evidently brought the area to the attention of lenders, many
of whom began refusing home mortgage loans in the study area
boundaries. The inability to obtain loans for purchase or sale of
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houses in the area aroused community concern manifested In a public
meeting organized by Southeast Neighborhood Development (SEND), the
Ken-Rock Community Center and local officials in August, 1989. In
October, 1989, the IEPA in conjunction with the USEPA, the Illinois
Department of Public Health, and the City of Rockford Water
Department, with cooperation from local community organizations and
officials, held a series of nine public meetings to explain the USEPA
Emergency Action, the nature of the contamination, known risk
Involved with the contamination and the plan of action for protecting
residents and finding the source of contamination. A total of
approximately 500 people attended the October meetings.

The news media have taken a great interest in the site. The Rockford
Register Star. In particular, has published a number of front page
feature stories on the groundwater contamination of southeast
Rockford.

3. Description of Key Community Concerns

The residents, community leaders and local officials expressed the
following concerns:

Liability. Banks, asked to finance loans, and prospective
property buyers are reluctant to Invest in the area fearing they
may be held liable for cleanup cost of contamination. At least
one vacant factory building reportedly has lost a buyer because
the buyer did not want to buy property associated with the
Superfund National Priorities List.

Property Values. There may be a loss of market value for
property in the area because of the groundwater contamination.

Health. Residents being supplied filters and public water by
the USEPA Emergency Response Branch may still be concerned about
the long term health effects of drinking their water in the past
(see Addendum on the Emergency Action). For other residents who
are not eligible this year for filters and public water under
the USEPA emergency action because their contaminants are at a
much lower level and therefore do not meet USEPA criteria for
emergency action, long term health concerns can be pressing —
especially If the residents cannot afford water treatment
systems or alternative water. In addition at least one person
who is drinking water that exceeds the standards set by the
USEPA does not seem to fully understand the health risks
associated with her water. Her water was tested in 1984 when
limits had not yet been set for the contaminants found. She
concluded from the studies given, to her by the County Health
Department that contaminants were only a problem for laboratory
animals. In addition, some renters may be unaware of health
hazards associated with contaminated drinking water if the
landlord falls to notify them of the contamination.

Public Water Safety. Citizens on Rockford Public Water have
asked if the City water is safe. The City periodically tests

- 5 -



. the public water for VOCs and If the water exceeds standards it
Is not distributed to the public.

Spread of Contamination. Citizens on private wells, far removed
from the area, have expressed concern that contamination has
spread to their area and may ask that their wells be sampled.

Loss of Municipal Wells. The City would like Municipal Well #35
. returned to production. Other municipal wells have been shut
down also, which may or may not be due to the contamination in
this area. This loss of municipal wells for production is of
concern to the city.

Definition of Study Area Boundaries. One county board member
pointed out that citizens may be misled by the term "Southeast
Rockford" into thinking that this site covers the entire
southeast quadrant of Rockford instead of the limited area. He
suggested that all meeting notices be accompanied by a map so a
larger area would not be stigmatized.

Alternative Water Sources. Many people think that the water
main should be extended to the whole contaminated area at the
''time (expected in summer 1990) that the USEPA extends the main .
to those qualified under the Emergency Action guidelines (see
Addendum on Emergency Action). Since people with lower levels
of contamination must wait until funding is provided in the
federal budget for non-emergency action (1991 or later) they may
be resentful of the delay. On the other hand, there may be a
number of residents who would refuse public water even If a line
were extended down their street, because they prefer well water,
because they see city water as the first step toward annexation
into the city, and/or because they do not want to bear the cost
of hookup and future city taxes.

D. HIGHLIGHTS

The community relations program for the Southeast Rockford area is
designed to allow the community to learn about and participate in the
Superfund remedial process. In addition, the program w i l l allow citizens
to learn about the contaminants in their well and the hazards these
contaminants may or may not pose so decisions they make about' drinking the
water are based on the best available Information. To be effective, the
community relations program must be gauged according to the community's
need for Information.

1. Enlist the support and participation of local officals and community
leaders in coordinating community relations activities. This process
has begun with meetings with County Health Department officials,
Rockford Regional State Public Health Department officials, the Water
Superintendent, the alderman, County Board Members as well as a
telephone call to the County Administrator, meetings with community
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leaders. These officials and leaders are visible and trusted leaders
In the community and are therefore a valuable resource in lEPA's
effort to understand and monitor community concern. These leaders
will be Informed regularly of site activities plans, and findings,
and their comments wil l be considered with care.

2. Provide a clear definition of the problem. In order for people to
make valuable contributions to discussions of the remedial
alternative, they need a clear understanding of the problem. In this
case this information will Include a concise and easily
understandable description of contaminants, known extent of
contamination and an explanation of the hazards that may or may not
exist in drinking the water. This statement will be closely
coordinated with the local and regional health departments since they
have already been involved in this kind of communication with the
public. One health official stated that he felt many residents on
private wells needed a thorough discussion of the long term health
risks associated with drinking their water so that they could make
informed decisions about possible water treatment or alternative
sources of water. These discussions would probably be most
successful in small groups or in one-to-one conversations instead of
a large public meeting.

3. Survey the neighborhood for private wells. Since many of the wells
reportedly are sandpoint wells or wells at the bottom of dug pits In
basements, there Is no complete record of the number or location of
private wells. Without this information, the IEPA has no way of
contacting people who may be drinking contaminated water or of
sampling these wells If desired. lEPA's Community Relations staff is
coordinating this survey with assistance from the Wlnnebago County
Health Department and the Rockford Regional Office of the Illinois
Department of Public Health.

4. Provide explanations of the remedial investigation and follow-up
description of testing results. Concise and easily understood
information will be available to all residents on the schedule,
purpose, and outcome of technical activities. Where information,
cannot be released to the public -- either because of quality
assurance requirements or the sensitivity of enforcement proceedings
— explain clearly and simply why the information must be withheld.
Community relations staff w i l l also attempt to identify special
situations or concerns where more specialized information may be
required. In particular, owners and residents of property where
samples are taken w i l l receive follow-up explanations of what was
done and found on their land. Additionally, to ensure that inquiries
from the community are handled efficiently and consistently, a single
IEPA contact, Virginia Wood, is established for this site.

5. Educate area residents and local officials about the procedures,
policies and requirements of the Superfund program. The IEPA w i l l
circulate basic information about the Superfund process to the
community. If potentially responsible parties become involved in the
process, this explanation needs to include a clear description of the
negotiation process and the limitations negotiations may place on
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publ-lc release of Information. In any case, residents w i l l be
Informed that Superfund Investigations take over a year or two and
that these investigations must be completed before corrective action
can be taken unless there Is an emergency.

6. Enlist the cooperation of private citizens, community leaders,
businesses and local governments In seeking access for monitoring
well Installation and private well sampling. This project w i l l
probably entail the installation of a number of monitoring wells.
Since there is no identified source of groundwater contamination,
monitoring wells may be Installed on property owned by a number of
different people. The Agency may also want access for soil and soil
gas, and private well sampling. It will be essential that the Agency
has the cooperation of the people In this area in order to gain
access for wells and sampling. In addition long time residents can
also be a'useful source of information about possible sources of
contamination.

E. TECHNIQUES AND TIMING

The following activities are required for the Southeast Rockford site
community relations program. Exhibits 3 and 4 Illustrates the timing of
each activity during the remedial schedule for the site.

1. Public comment period on draft Feasibility Study (FS) reports. A
feasibility study (FS) is a study of alternative remedies for a site
and a description of the alternative preferred by the IEPA and the
USEPA. For this project, two feasibility studies w i l l be required:
one for the operable unit and one for the overall remedial
investigation (RI). The operable unit for this site Is a limited
action designed to Identify and provide safe water to homes with well
water which might pose a health threat if consumed over a lifetime.
(Homes with higher concentrations of contaminations which would pose
a health threat from short term consumption have already been
identified by the USEPA Emergency Response Action and w i l l be
provided with public water this summer). The overall remedial
Investigation will be designed to accomplish several tasks including
the definition of contamination extent and an Identification of the
source or sources of contamination. The feasibility study for the
operable unit will describe methods for providing alternative water
for affected homes. The feasibility study for the RI w i l l describe
alternatives for dealing with the contaminated groundwater. Both
feasibility studies could Include a "no action" alternative.

A minimum 30 day public comment period must be held to allow citizens
to express their opinions on the IEPA and USEPA preferred alternative
for both of these actions. The IEPA should encourage community input
at this point by informing citizens that the Agency w i l l consider
community opinions in the decision on remedial design and remedial
action.

2. Public hearing: The IEPA w i l l hold two public hearings. The first
public hearing w i l l be held to receive comments on the IEPA and USEPA
recommendation for alternative water described in the operable unit
draft feasibility study. The second public hearing w i l l be held to
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receive comments on the IEPA and USEPA recommended alternative to
deal with groundwater contamination described In the draft RI/FS.
These meetings might be held In the Ken Rock-Community Center.
Discussion of alternatives w i l l begin, as has been the practice at
every IEPA lead Superfund site, with smaller groups before the public
meetings.

3. Responsiveness summary. A Responsiveness Summary Is required at the
end of the public comment period for the feasibility studies for both
the operable unit and the remedial investigation. This document is
required as part of records of decision for the site. The responsive
summaries should summarize public concerns and Issues raised during
the public comment periods for the operable unit and the remedial
Investigation. In addition, the responsiveness summaries document
responses made by the IEPA and the USEPA to these concerns.

4. Revision of Community Relations Plan. After the record of decision
has been signed for the operable unit, an addendum will be written to
the community relations plan describing the community relations
program during design and construction of the chosen method of
providing alternative water.

After the USEPA and the IEPA sign the record of decision on the
chosen alternative for dealing with the groundwater contamination
described In the overall RI/FS, the community relations plan w i l l be
revised. This revision will outline activities appropriate to the
design and the construction of the chosen remedy for groundwater
contamination (remedial design and remedial action or RD/RA). The
revision of the community relations plan will:
0 Update facts and verify the information in this community

relations plan prepared for the RI/FS.
9 Assess the community relations program to date and Indicate if

the same or different approaches w i l l be taken during RD/RA.
0 Develop a strategy for preparing the community for a future role

during RD/RA and ongoing operation and maintenance.

The IEPA should hold community interviews before the Southeast
Rockford community relations plan is revised.

5. Information repositories: The IEPA w i l l place fact sheets, technical
summaries, site reports.(including the community relations plan), and
information on the Superfund program in the information
repositories. An information respository w i l l be located at the Ken
Rock Community Center.

In addition to these basic requirements for a community relations program
at Southeast Rockford, the IEPA w i l l undertake a number of activities to
ensure that the community is well informed about site activities and has
the opportunity to express its concerns. Activities, and their
approximate timing, are as follows:
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1. Information contact: Virginia Wood Is designated as Information
contact to respond directly to public inquiries regarding site ,
activities.

2. Meetings and telephone conversations with local officials and
community leaders: The Wlnnebago County Department of Public Health,
the Rockford Regional Illinois Department of Public Health, the two
County Board Members, the Rockford Water Superintendent and community
leaders have indicated that they want to be Informed about site plans
and findings. In addition, they ask to be notified before news
releases. The county officials also want to meet with project
officials before public meetings. Meetings with local officials and
community leaders should.Include both IEPA and USEPA officials and

• should be held at the following technical milestones:
0 Completion of final work plans;
0 Completion of the draft RI/FS reports; and
8 Before remedial action starts. ,

3. Informal meetings with residents: Since many people are directly
affected by this site — one meeting for the entire site would
probably not be a good vehicle to answer peoples' questions about
their individual wells. Two alternatives are possible. One
alternative is availability sessions in which IEPA and USEPA staff
are available for questions, perhaps at the Ken Rock Community
Center, over a period of a day or two. Another possibility is to
conduct a series of smaller meetings over a two to three day period.

If all Individual wells are sampled, the availability sessions might
be conducted with members of the Health Department to aid the
discussion of health effects associated with various levels of
contaminants.

4. Fact sheets and technical summaries: The IEPA has prepared one
background fact sheet which was distributed in October 1989. It has
also prepared and mailed an update describing the private well
sampling to be conducted during the operable unit. The IEPA w i l l
prepare one fact sheet at the beginning of the RI to Inform area
residents and other Interested citizens about lEPA's site plans and
the procedures of the Superfund program. The IEPA w i l l prepare two
additional fact sheets to be distributed prior to the two hearings.
The first of these two w i l l explain the results of the private well
sampling conducted during the operable unit and outline each of the
alternative remedies considered for the Southeast Rockford study
area. A detailed description of the IEPA and USEPA preferred
alternative will be provided in the Proposed Plan Summary.

The second of these two additional fact sheets wi l l explain the
findings (including a technical summary) of the overall remedial
investigation into the extent and the source of contamination and
w i l l outline each of the alternative remedies for the contaminated
groundwater considered for the Southeast Rockford study area. A
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deta-11ed description of the USEPA and IEPA preferred alternative w i l l
be provided In the Proposed Plan Summary.

News releases to local media: The IEPA wil l release prepared
statements to local papers, such as the Rockford Register Star and
the Rockford Journal, and to local radio and television stations to
announce discovery of any significant findings at the site during the
Operable Unit or the remedial investigation/feasibility study, or to
notify the community of any public meetings. Additional news
releases are advisable at the following milestones:
0 Notification of potentially responsible parties;
0 Completion and approval of work plans;
0 Beginning'of on-site investigation;
' Completion of draft FS reports; and
0 Before the beginning of remedial action.

Addresses and phone numbers of local media are included in the
Attachment.
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EXHIBIT 3

TIMING FOR OPERABLE UNIT

Completion During
of the Well Completion of

Work Plan Sampling Well Sampling
During

FS

---Update as Needed--

--•Update as Needed--

•-Update as Needed--

X Provide as Needed-

Community Relations
Technique

,/
) Community Assessment X--

) Information Repository

) Naming of Information
Contact

) Meetings w/ Local
Officials. X

) Wei 1 Survey & Access
For Sampling X •

) Telephone Contact
w/ Local Officials

) Informal Discussions &
"Living Room" Meetings

w/ Residents

) Fact Sheets/Technical
Summaries/Updates X X

) News Releases X -Provide as Needed -X X

0) 30 Days Public Comment
Period X

1) Public Hearing "

2) Responsiveness Summary

3) Addendum to Community
Relations Plan

I l l i n o i s statute requires that the public meeting held during the Feasibility Study be a

X- X -Update as Needed--

Completion of
Draft FS

Record of
Decision

Start of Con
struction lor
Operable Uni i



EXHIBIT 4

TIMING RI/FS

Community Relations
Technique

Completion
of the

Work Plan
During
RI

Completion
of RI

During
FS

Completion of
Draft FS

Record of
Decision

Start of
Remedial
Action

) Community Assessment

) Information Reposi tury

I) Naming of Information
Contact

!) Meetings w/ Local
Officials

>) Telephone Contact
w/ Local Officials

X-

X-

X

Informal Discussions £> "Living Room" Meetings
w/ Residents X X

/) Fact Sheets/Technical
Summaries

3) News Releases

9) JO D>ys public Comment
Period

10) Public Hearing*

1 1 ) Responsiveness Summary

12) Revision of Community
Relations Plan

-update as needed-

-update as needed-

-update as needed

--provide as needed-

-update as needed—

X X

X provide as needed X

X

I l l i n o i s statute requires that the public meeting held during the F e a s i b i I i t y Study be a hearing.



ATTACHMENT
LIST OF CONTACTS AND INTERESTED PARTIES

A. Federal Elected Officials

Address

The Honorable Alan J. Dlxon
U. S. Senator
316 Hart Building
Washington, D. C. 20515

The Honorable Paul Simon
U. S. Senator
462 Dirksen Building
Washington, D. C. 20510

The Honorable Lynn Martin
U. S. Congresswoman
416 East State Street
Rockford, Illinois 61104

B. State Elected Officials

The Honorable Joyce Holmberg
Illinois State Senator
825 North Main Street
Rockford, Illinois 61103

The Honorable E. J. Glorgl
Illinois State Representative
112 South 2nd Street
Rockford, Illinois 61104

The Honorable Harlan Rigney
Illinois State Senator
Post Office Box 691
Freeport, Illlinois 61032

The Honorable Myron J. Olson
Illinois State Representative
110 East 10th Street
Dlxon, Illinois 61021

C. Local Officials

Address

Thomas Currier
Wlnnebago County Board Chair
Courthouse
400 West State Street
Rockford, Illinois 61101

Phone

(202) 224-2854

(202) 224-2152

(815) 987-4326

(815) 962-4445

(815) 987-7433

(815) 233-9995

(815) 288-2338

Phone

(815) 987-2590
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Address Phone

Donald Gasparlnl
Wlnnebago County Sheriff
Courthouse
400 West State Street
Rockford, Illinois 61101 (815) 987-5920

Steven Chapman
Wlnnebago County Administrator
400 West State
Rockford, Illinois 61101 (815) 987-3068

Earl Null
County Board Member
3H4 - 16th
Rockford, Illinois 61109 (815) 398-0833

Paul A. Logll
Wlnnebago State's Attorney
Courthouse
400 West State Street
Rockford, Illinois 61101 (815) 987-3160

Charles Box, Mayor
City of Rockford
425 East State Street
Rockford, Illinois 61104-1068 . (815) 987-5590

James Hughes
County Board Member
2226 South 5th Street
Rockford, Illinois 61104 (815) 962-4844

James Tuneberg
County Board Member
3708 OakUhoma Drive B (815) 965-8775
Rockford, Illinois 61108 H (815) 397-4178

Doris Cornelius
County Board Member
P.O. Box 6592
Rockford, Illinois 61125 (815) 397-6375

Leonard Jacobson
Rockford Alderman
3724 Lookout Drive
Rockford, Illinois 61109 (815) 874-9299

Alan Werner
Public Works Director
425 East State
Rockford, Illinois 61104 (815) 987-5570
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Address

Sam Schmidt
City Administrator
City of Rockford
425 East State Street
Rockford, Illinois 61104

Robert Nimmo
Rockford Water Superintendent
1 1 1 1 Cedar Street
Rockford, Illinois 61102

Jim Andersen, Director
' Wlnnebago County Public Health Department

401 Division Street
Rockford, Illinois 61104

David Noel
Wlnnebago County Planning Department
400 West State Street
Rockford, Illinois 61101

Richard Baer
Rockford Township Supervisor
119 North Church
Rockford, Illinois 61101

D. U.S. EPA Region V Officials

Address

Karen Vendl, Project Manager
USEPA, Region V
230 South Dearborn
Chicago, Illinois 60604

MaryAnn Croce LaFaire
Community Relations Coordinator
USEPA, Region V
230 South Dearborn
Chicago, Illinois 60604

E. State and Local Agenlces

Address

David Dollins, Project Manager
Illinois EPA
2200 Churchill Road
Springfield, Illinois 62794-9275

Phone

(815) 987-5700

(815) 962-5092

(815) 987-2506

(815) 962-8855

Phone

(312) 353-2072

(312) 886-1728

Phone

(.217) 782-6760
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Address Phone

Virginia Wood, Community Relations Coordinator
Illinois EPA
2200 Churchill Road
Springfield, Illinois 62794-9276 (217) 782-5562

Robert Wengrow, Manager
Rockford Region Dlv. of Land Pollution Control
Illinois EPA
4302 North Main
Rockford, Illinois 61103 (815) 987-7404

Roger Ruden, Manager
Clay Simonson
Region 1, 111. Dept. of Public Health
4302 North Main Street
Rockford, Illinois 61103 (815) 987-7511

Al Wehrman
Illinois State Water Survey
2204 Griffin Drive
Champaign, Illinois 61826 (217) 333-2210

Community Organizations, Environmental Groups and Citizens Groups

Address - Phone

Irene Marshall, President
Southeast Neighborhood Development
2838 Marshall Street
Rockford, Illinois 61104

Cherene Sweeney
Executive Director
Ken-Rock Community Center
3218 - llth Street
Rockford, Illinois 61104 (815) 398-8864

Betty Johnson
League of Women Voters of Rockford
1907 Stratford Lane
Rockford, Illinois 61107

Tref Harnols, President
Rockford Area Chamber of Commerce and
The Council of 100 .
515 North Court Street
P.O. Box 1747 (815)987-8100
Rockford, Illinois 61107 (815) 987-8122 (Fax)
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FREQUENCY Of DETECTION-SOUTHEAST ROCKFORD

EPA/TAT 1989

PARAMETER

Trtchlarpathyten* - ' *
i,1.1->TrfchlOfo$ttytflir" •<• -
plM'&Dtotiipf$fftyyl«M
Tr«n»-1,2-0lohtoiro«ithy|8o« >* %
1.2-Dichloroettttirtn vS" ;M-M%^
f.T'DichlofoAthan* * •-* -'
Analytical Nu«nb«r s • "t ">
COMNMn*̂ r " { • ' • " " • •• > • "^,'^
Qjy^ . "-"""^-.fH^V 1*

300? Cwlaon
Shaa . .. -

1 37
x

1 90

x
X

X

24969
3

12/8/80

823 ftanoer
9-24

175
41 3
129

x
1 87
16.3

24970
4

12/8/00

606 Now MUtor
8-25

21.7
3 7 2
0 74

x
x

0 87

24972
5

12/8/90

2522 25lh
8-26 "-.?•.. :::-.̂ :

0.4S
238

x

x

X

2 91
24673

6
12/8/00

2404 Marlpow
8-28":'-:" !• ' - •

24974
7

12/8/90

5002 Sherwood
6-29

24975
8

12/8/90

I'agu /



EPA DATA

FULL VOC ANALYSIS



Source: USEPA/TAT
Year: 1989

SOUTHEAST ROCKFORD DATA SUMMARY

GC-MS ANALYSIS

PARAMETER

Benzene
Bromafarm
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Chloromethane
Oibromochloramethane
Dichlorbromomethane
1,1-Dichloroethane
1.2-Dichlorethane
1,1-Dichloroethylene
1,2-Dlchloroethylena
Dichloromethane
1 ,2-Dlchloropropane
Ci3-1,3-DIchloropropan9
Trans* 1 ,3-Dichioropropana
Bhylbenzene
Methylene Chloride
1 , 1 ,2,2,'Teterachloroetbane
Tetrachloroethylene
Toluene
l,l,l*Tflchloroethane
1,1,2 Trichloroethane
Trlchloroelhylene
Trlohlorofluoromethane
Vinyl Chloride
m & p-XyJene (as m*Xylene)
O-Xylene

^DETECTED/
^SAMPLED

1\14

'
7\14 (a)

1\14

11\14
7\14

11\14
10\14
2\14
2V14

2\2 (b)
1\14
6\14

11\14 (a)
3\14
11V14
1\14

RANGE
DETECTED

(ua/n

1.1

3.4-8.3
2.9

1.9-320
1.3-4.0

7.7-47.8
5.7-894
1.8-2.1

15.5-19.5
1.9

.77-6.7

2.1-245
1.1-2.8

15.5-104

3

MCL*

(UQ/0
5

5

5
7

5 * *

700"

5"
2000"

200

5

2

PRS***
(uam

5

5

5
7

700

5
2000

5

2
10000

Samples
>/= MCL

#

10

2

3

1 1

%

71.4%

14.3%

21 .4%

78.6%

Samples
>!- 50% MCL

#

-•

1
10

3

8
v

1 1

%

7.1%
71.4%

21 .4%

57.1%

78.6%

Samples
>/= PRS

#

10

}

2

11

%

71.4%

14.3%

78.6%

Sate Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)

a^Resutts for this chemical for two of the fourteen samples are not legible.
b=Only two samples were tested tor the presence of Methylene Chloride.

These are not included in the tabulation of the following columns.



EPA TAT
FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

PARAMETER
Brcmolorm
CtilOfQm*r>«M
Chloroform
1.1-OIOhlor6«tt)Bfl»
t,;M>l«jr,|pro«»h*0»
1,1-Dichlorovlhylen*
1,2 Dlohtarofttlfyl*^*
Dlchioforaflh*n«
itelhylMM Chtortd*
t.t,2.VTtf ftt<>tyftr*ril!ti»IMt , , ,
T*tr««hloro*lh^Un«
1,1fi.Trlehloro»th«n» ,
1.1,? THPhfowMtaty*
TrlchlorMthyltnf ,.* ."....,
THohlor<>lluafo*th*a^
Ai»*lvtlM!J H«.» •- ~. "._:.,

UNITS

eg"
ffl"
Hfl"
ffl"
Hfl/l
Hfl"
MQ/I
KB"
Ma/i
MO/I
MO/I
Mfl/l
MQ/I
MQ/I
MO/I

?706U|*y
3-10

X
X

4 1 J
56 50
19 J

31.00
3360

X

X
X

14300
11 J

58.90
X

23544

2I»7 Wfll
S«8 ":"v ;

X
2.85

5.50

85.30
22 J

42.70
96.30

X

X
6.60

245.00
16 J

104.00
X

23442

2729 Cannon
3-105

X
X

3.4 J
7 1 20
1.5 J

29 50
37.80

X

X
X

168 00
X

44 00
X

23443

?<«622r><J
s-s ":;: -1*:--

1.1 j
x

8.30

109 00
4.0 J

43.20
158 00

21 J

19 J
6 70

227 00
28 J

67 10
3.0 J

22829

2933H0r*>n .
s-i«v- -.-^

X
x

37 J
47.00

1.3 J
28 60
20 10

X

X
2.6 J

142 00
X

59 40
X

22830

&06&>w««
S-4i':>*M';.;:-:.

X
X

39 J
47 30
16 J

26 00
22 40

X

X
2.3 J

222 00
X

40 50
X

22831

1?WH«n«|Qo
3-»7V

X
X
X
X
X
X
X
X

X
' X
2.1 J

X
X
X

22832

2904Onngn
S-54

X
X
X

12 40
X

7 70
5 70

X

X
X

35 60
X

15.50
X

22833
1 2 3 1 2 3 4 5

10/24/89 10/24/89

PARAMETER UNITS 8-73 ii 8-2?
8733
8-11

274t
S-10

ttromolorm

Oi M O / 1 38 J NL NL

Mfl/l 57.00 19 J 213 320
M Q / I 18 J

•nt HO/I 27.60 860 27.5 47.8

Mfl/l 22 50 556 894

HtoridT
1.8 J

MO/ I 15.5 19.5

na"
ju/L 0 77 1 32 J

11 1«TrkhJor«N»lh»M I' 16200 30 J 136 00 NL NL

ILi/L
tfl/l 3270 18 10 31.8 354

THchtofotkiOfo^HHinf jia/L
22834 22835 22836 24966 >9V568 >9V567

J-Etbmaied V«lu«
NL.Not Legibta
X-Analyzed bul not detected

6 7
10 /3 -5 /89 10/3-5/89 10/3-5 /89

1 1
12/8/89 8/10/89

2
8/10/80



IDPH 1989
DATASET #1



Source: IDPH
Year: 1989 (Pro-December)

Summary of Historical Sampling Results

PARAMETER

Chloromethane
Bromcwthane
Chloroethane
Methyfene Chloride
TricWoroflurometharw
1,1-D(chlQroathens
1,t'D!chloroetriane
Tran$-l ,2-Piehi«ir66'fcer>a
Chloroform
1,2'0lchloroethar»9
i.i,-r-Tff6htor09ttmfi*'
Carbon Tetrachloride
Bromodichloromethade
1 ,2-Dlchlofopfopane
Trart$4,3'Dichloroprope««
THchforpethena
Benzene -
p}brom0chi<>r<>fi»««w$
Bromoform
1 ,1 »2,2*T9traGhlor0e*hane
To|u$pe
Chlorbenzene
Ethyl 8an#w»a
Carbon Olsulflda "
4'M8UTy}"2'P9r»tsrK>«e ,
ettieftyj Bangui* {Styiendi
0-Xyleno (1 ,2'D(mdthylb«fizene)
rrt 8t p Xylw^ ( w fit'Xytene)
2-0utanona (Methyl Ethyl Ketarta}
C 18-1 (2'OJchloroetr»yler>9
Vinyl ONofld*
Tetrachloroethylene •• -

# DETECTED/
# SAMPLED

17M87
2\187

109X187
115M87
12M87
24M87
25\187

164M87

165M87
1\187

16M87

8\187

113M87

RANGES (ug/1)
Minimum

2
ND

2
1
1

ND
1

1
7

2

7

ND

Maximum

19
63
81
12
14
16

436

122
7

74

108

15

MCL*
(ug/1)

7

5
200

5

5
5

2000**

700*"

100/5

2
5 * *

PRS***
(ug/i>

7

5

5

5
5

2000

700

100

10000

2
5

SAMPLES
>/= MCL

#

43

13
28

109

9

%

23.0%

7.0%
1 5.0%

58.3%

4.8%

SAMPLES
>/= 50% MCL
«

51

17
54

119

22

%

27.3%

9.1%
28.9%

63.6%

11.8%

SAMPLES
>/=PRS

#

43

13

109

9

% -

23.0%

7.0%

58.3%

4.8%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected afler public comment.
ND=Nondetect



IDPH I960 (D»l«t»l f t )

FREQUENCY Of DETECTION SOUTHEAST ROCKFORD

P»r»me»»r
Chlorom*th«M
BromotttMtn*
chiorofHb«n*
Mothyltn* CMoritf*
TriQhion>nurom«trun«
i,l-Dichlero*tri«r>*
l,l-OlcHofo*th«n«
Tr«n>-f ,2'Dlcr)loro«th«n*
Chloroform
t,2'DlchlorQ«th*n«
1,1,1 vTrlehloro»th*n*
Carbon T«r»oWorl<**
BroffMHtt6felerom4>ihAiMi
f,2-Dlohloropfop*n«
Tr»n«-1,9-Dlohlor«pro|F>«n«
Triohioro«tli*n*
B«nzart*
DlbromfichlororiMltMn*
Bromoform
i , 1 ,^2<T*lr«chlorof |h«na
Tolulijn*
Chl<^»nz*tMi
Ethyiĵ nnn*
c*rbon W*olfW«
4-M*iHyl-a-P*nunont
Eth«nyf B«ftXiMMi
O-Xyltn* (1 -̂OJm»lhylb*««n»)
m A p Xyf«M» (Mi m XyUo*)
2-Bul*nofl* (t*»Uiy< Cthyl*IC*«on«)
ci«.l,f-Ol<W«r<i»th«l»n»
vinyl Obl«Htf« ,
T«trii«Mor«Mhvl«M

9/12/89
Mlh (12) 270C

50.40
40.60
11.60

9.60

352.60

65.70

1.60

11/28/89
16th 31 48! ??ls

; ^i2/s/a0
I7th::30(2? ;

Trace

2.358
Trace
Trace
0.542

21.762

5.001

Trace

€•: 11/6/89
17th 31tO

Trace

1.871

1.014

Trace

8/21/89
17»h 3120 :

0.3

2.7

t.5

1U6/60
l7Uu3t4i;;

10/25/69
18th :260I

1.8
1.8

29.4

1

<1

10/26/89
16lh 2603

3.2

38.9

1.3

<l

10/25/89

tath 2604

<1



IDPH 1989 (D»t»»»t *1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Paramour
Chloramttnan*
Bromo*th*n*
Chloro»«h»n»
Methyl*** Chloric*
Trichlorofluromtlfian*
I,l-Dlchlara*th*n*
l,1-Dlchloro«lhan«
Tran*»1,2<-Dlchloroalr]«n*
Chloroform
l,2-Dlchloro.«th«n*
1,1,1'Trlehloro«lh*n* ,
Carbon T«lr»oritor1d*
BromoctterilorormirtarMi
f,2-Diohloroprop*n»
Tr»n»-1 ,3-Dlchloroprop«r»«
Trlohloro«than«
B«rwervi
DlbromochlororfMthan*
Bromoform
l,1,2,2'Talr«chl9ro«thana
ToluUn*
ChlortMmwM
Ethyl B«mz«fM
C»rtx>n W»«MfW*
4-M*ihyl-2-P«nun»n«
Ettwnyl BwnM««>
0-Xylan* (1r2-0tm*lhylb«(tz«n«)
m * 0 Xyt«o» {M m XyJ»m>
2-ButMKxw (*Mhy< «hyl MMan*)
ci«-i,»-(Nohl«r<i«tt))rl*n»
Vinyl Oh(«rM» . ,o
T*tracMoro«1)lvl«f)*

10/25/89
18th 2606

1.8

<1

11/7/89
18lh 3007P

4.7
1 t

49.4

17.8

4.5

11/6/86
l8tti:303S;:

Trace

Trace
Trace

8.783

2.652

,

"̂

Trace

:; 11/20/89
18th 3117;

1.3

0.7

_
--

8/21/89
1»h 3148 1

4

^

9/19/89
19IH 2908- v

1.3
13.7

192.4

45.3

11/28/89
Iftth 3019

4.5

2.0

. -

_

0.6

1 t /28 /89
19lh 3101

11/28/80
lOlh 3114



IDPH 1989 (OalaMt «1)

FBEQUENCY OF DETECTION SOUTHEAST ROCKFORD

P»r»mel»r
ChlororiMitbAiMi
Bromo*tJt*fl«
Chloro*tti«n«
M*thyl*n« eWorld*
Trlchl9roflurom«trt»n«
1,1-Dlchlorofth«ria
i,t«OlcMoro«th«n«
Trana>f,2'0lchloro*lh«n*
Chloroform
l,2'Dlchloro*than*
1,1,1'Trlchloroalhan*
Carbon T*tr*etitori<f4»
BromodlfiMoromoihftiMi
t ,2-Dlohloropropana
Tran»-1,9-0lohloroprop«n«
Triphioroathan*
B*nzarw
Dlbromochloromathan*
Bromoform:
1,1 ,2,2-Ttlrachloroathana
Tolulan*
ChlorfMn2«n«
Ethyl B*iu«n«
Cartoon W*mfld*
4-M*thyl-2-P»nUrton*
Ctttvnyt DtiuMMto
o-Xylan* (l̂ -Wmolhylb^oztn*)
m 4 p xyUm {M M Xyt*o«>
2-Butaoom (Itolhyf »hyl KMono)
ci»-t,t-OI«W««i»thyJ«>»
vinyl ChlorW* ;
T*U«oh(on>*t)wl»n»

11/6/89
19th 3M7

2.537

1.417

Trace

11/28/89
19lh 3120»

^

0.5

•11/28/89

IWh 3121 m
•;?:* 8/21/89
19lh ; 3129 *

: 9/26/89
20lh 8814?; !

<1
46.8

57.5

121.7

15.1

::.; 9/28/89
20in 2822

4.0
19.5

436

112.5

1.9

9/26/89
201N 2»1 3^;:!::

2.19
19.2

204.8

44.0

6.49

9/26/89
20th 2923

<l

3.1

83.1

8.2

3.8

9/26/89
20in 2930

1.4
8.0

164.8

21.5

1.51



IDPH 1989 (Dalaaat «t)

FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

Param»t*r ! - - • - : l.'^v;'-, . • • • • ' =-.v
:1

Chlorormttiarxa
BromoftthAA*:
Chloro*tft«n*
Maihylti* CWortd*
Trlohiorofluromolhana
!,1-Dlchtoro*th*na
1,1-Dlchloroathan*
Trana»1,2*Dlchloro«lhant
Chloroform;
1,2-Dlchloroathana
1,1,1 -Trlchloroothan*
Carbon T*U*chlortd«
Brornodichl6rom«ih»n«i
1 ,2-Dlohlort>propan«
Tran»-1,9-0lchloroprop«n«
Trichioro«th»n«

Olbromochloromathan*
Bromoform
i ,1 ,2(2«T«trach|proa|han«
ToluUn* •
ChlorbanxorM
Ethyl BMXWM
Cartoon DtaulfW*
4 • M 0 i Ity I* *"P 4> ft tlMMIMI
Cth^nyl BwutttMt
o-Xyiim^ (1̂ 0UiMHiyltHMiz«fH)
w A p Xywo% \IMI 01 !CywO4i
2-But»t»on» (U«my< ethyl lUtono)
Cl«- l,t»0fehlor<i«thyl«n»
vinyl CMofM*, '1

11/28/89
2X)th 3024 n;

0.6

0.9

11/6/89
20ih 3025?1:

2.4

0.4
18.0

4.1

•> i

W11/28/89
20thi3WS:i;w

2.8

15.4

4.3

•-

t 0

v::̂ ::r 8/2 1/89
20lh':"-3t41?S:'*

11/38/89
201h 3331;i/

:vi:;!:;:::.-.«/28/89
21(1: 2923 V?5

1.3
2.3

89.3

31.4

ft A

: : 9/26/59
21 a 2944

<|

6.7

95.3

19.9

4 A

9/26/89
23rd 2912

3.1
34 4

436

97.1

A 1

9/28/89
23rd 2927

*

<1

5.5

68.1

9.0



IDPH 1989 (Dalaaal «1)

FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

ParamaUr
Chlororrmhana
BromO4ith*n*
Chloro+mana
Methyl** CWorkta
Triohlorofluromathana
1,1'Dlchloroathan*
i,i-Dlchloro«than*
Trana>1,2>DlchlorO*lhen«
Chloroform
t,2-Dlchloro*lh»n»
l,1,t>Trlehloro*lh«n«
Carbon Ttlrachtorid*
Brornodlchlorom«ihana
1,2-Dlohloropropana
Tr*n*-1,3-0lchloroprop*n«
Trichioroathan*
Banzanv:
Dlbromochloromathana
Bromoform
i , 1 ,2,2>Talrach|oro«than*
Tolul»n«
ChJortoanzane
Ethyl B«nz«fM
Carbon DlaiMfWo
4-Maihyl-a-P«nU5<n»«
Eth*ny1 9«nx*tM>
o-xylwn* (1 -̂ObTMihylb>«zan«)
m * p XyUoo (wm Xy»»«»)»
2-Birtw»on» (Itolltyf ethyl KMton*)
Cla- l,2-0(oWof«f thyl*fl»
Vlny» CWoiW^-ii/;'-^
T«tra«hlori>««hrk«*

10/17/89
Z3rdj 2929 :

4.7
14.8

32.4

4.7

:> 9/26/89
23rd 2931 »?;.!

<1

6.0

82.2

7.0

! < ii/r/89
23rd 3116 1

Trace

* : : 9/1 9/89

atrt::2922 :

9.3

1.0

47.9

12/0/80
8th',: 2fl29 ?•---:.:

Trace

Trace

2.880

2.601

Trace

' . : 9/1 9/89
8th 2940

8.5

2.0

1.8

9/19/89
911) 2728

1.3
24.2

217

44.2

11.2

10/25/88
9th 2906

0.6

7.9

3.2

<l

11/7/89
9th 3110

3.0

1.7



IDPH 1989 (Dalaaat f t )

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Paramaltr
Chloroimthan*
Bromootrwma
Chloroathant
Methyl*** CMort<*»
Trichloroiluromalhana
1,1'DlchloraoiMn*
i,l~Dlchloro«lhan«
Tran«-t,2'D<chloro«(h*n«
Chloroform '
I.J.DIchloroathana
1,1, t -Trlchloroathan*
Carbon T»lr»chlorld»
Bromodlohlorom*ihan«
1.2-Dlchloropropana
Tr»n»-1,3-Dlchloroprop4na
Trlchioroethan*
Banzarw -.
Dlbromochloromathan*
Bromoform
1 , 1 ,2,2-Ttlrachloroathana
ToluUn*
Ch)orben2«na
Ethyl B*nz«na
Carbon OtaulfltMi
4-Maihyl-2-P«>nunen«
Eth«nyl BtnftMt*
O-Xyl«n« (l̂ -Otimlhylb^cizarM)
m * p Xytam (M m kytaw)
2-Butaoon* (Wolhyl Ethyl Katorw)
ci»- 1 ,>-ot«hlar(i«thyt»nii
Vinyl Chlorld*
T*trachlon>*ihvla{v»

1 1/7/89
9lh 3121

3

2

0.4

12/6/86
9th:32l4:;-s

Trace

Trace

2.550

1.663

Trace

12/6/89
9th 3242 y

Trace

1.755

0.586

Trace

10/17/89
AWrwN. 7004

10/26/89
Alton 2118

0.7
6.4

20.4

2.7

1.3

1/10/89
BIMahl 3242

2.5

2.0

<1

10/79/89 :
Cannon 2801'

11.4

28.5

97.5

30.5

1.1

9/12/89
Camion 2802

51.1
39.2

1 1.2
9.0

200.0

52.7

6.6

9/12/89
Cannon 2810

41.8
36.9

9.5
7.2

283.2

60.6

5.3



FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

IDPH 1989 (D»t***l f t )

Paramour
Chlorom»lh»na
BromoAtrwn*
Chloro*th«n«
MathylM* CNorid*
Trichiorofluromalhan*
1,1-Olchloroathan*
1,1-Dlchloroalhan*
Trana-1 ,2-Plchloroathant
Chloroform
1,2-Dlchloroathana
1,1,1 -Trlchloroalhana
Carbon T»lrachlorld«
BromodlDhloromaihan*
1,2-Dlohloropropana
Tran»-1,3-Dlchloropropena
Trlohloroathan*
Benzentt
Dlbromochloromathane
Bromoform
1 ,1 ,2(2-T«ttach|of oalhana
Tolulon*
Chlorberaano
Ethyl B*nz*na
Cartoon Dlaulfld*
4-Maihyl-2-P«ntanona
Eth*rryl BMUMO*
o-xyi»n* (î Dim*ihyib«nzafM>)
m * p Xyl*o» (M m Xyl*o»)
2-Bu»aoon* (Ualhyl ethyl Kutono)
Ci«- 1 ,a-o)ahlot<i*thy1«n»
vinyl OWotW»>:r^
Tatrachlor««thvl«n*

9/12/89
Cannon 2917

24.7
24.0

7.0

83.5

20.7

0.8

8/21/89
Cannon 2826

25.0
34.0

5.7
1.8

177.0

31.0

23.0

1.2

10/17/89

Cannon £837:

9.4
16.3

89.1

47.1

0.7

:^10/17/89
Cannon 2915

3.4
5.8

49.4

14.3

0.5

11/7/89
Cannon 2918

4.8

38.8

16.2

: 11/28/80
Camon 3004

1.5

14.7

6.3

• • . : • : • : 8/20/89
Hanson 2804

52.5

0.9
204

73.4

3.3

9/19/89
Hanson 2834

0.7

10.2

105.8

29.6

3.3

9/19/89
Hanson 2842

2.9
10.9

101

32.6

2 4



IDPH 1989 (Dalaaal ft)

FREQUENCY OF DETECTON-SOUTHEAST ROCKFORD

Paramaur
Chloraimttan*
Bromoathan* ;
ChloroHhan*
MQthyltn* Chlortd*
Triohiororturomathana
l,1'D|chioro*th*n*
i,i-0lchloro*ih«n*
Trana-1 ,2'Plchloroalhana
Chloroform
1,2-Dlchloroaihanf
1 ,1 , 1'Trlehloroathana
Carbon Tarrachtortd*
Bromodlohloromtihana
i.2-Dlchloropropar>«
Tran»-l,3-Dlchloropropana
Triohioroathen*
Benzen*
Dlbromochloramethane
Bromoform:

1 , 1 ,2,2-T«lrachloroethana
Tolulan*
Chlorbanz«mi
Ethyl B*nz«na
Carbon DiauintNi
4-M»thyl-a-PanUnona
Etn*nyt B*nx*n«
o-xylan« (l>mm»lhylb*oz»f>*)
m 4 p Xyiana {M m Ky>o«)
2-BuiMion* (Motfiyt ethyl rt*torw)
cu-i,2"0lohlow«th)rt»«»
vinyl OWorM»p ̂  ,- ':

Tatrachioroathvlfft*

1/10/89
Hanson 2908: :

1.0

31.0

23.0

10/17/89
Hanson 2911

2.7
4.7

32.1

13.3

0.4

; 10/17/89
Hanson 29 46

6.1
14.4

13.4

14.8

0.2

: •••• 9/12/6S
Hanson 2633'

14.0

13.9

2.7

0.9

10/17/89
Hanson 2714 :

.v

17.2
65.4

141

28.3

0.3

9/12/89
Hanson 2802

48.0
39.6

8.4
287.5

68.5

3.3

9/12/89
Hanson 2821

32.3
28.2

200.0

40.0

1.6

9/26/89
Hanson 2901

<l
5.4

49.3

20.3

<1

9/26/89
Hanson 2902

1.0
9.0

97.6

27.5

1.0



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (DalaMl fl)

ParamaUr
ChloronMliian* -
Bromo*tn*rw
chioroathana '
Methyl*** CWorM*
Trichiorofluromalhan*
1,1-Dlchloroathan*
1,1-Dlchlorofihan*
Trana-1, 2-Dlchloroalhena
Chloroform
t,2-Dlchloro*than*
1,1,1-Trlchloroelhana
Carbon Tairaehtorld*
Bromodlchlorom«than*
l,2-0lchloropropan*
Trana-1, 3-Dlchloropropane
Trlchloroathen*
Benzene
Dlbromochloromelhana
Bromoform:
1 , 1 ,2,2-Tatrachloroathana
Tolulan*
Chlortoanzon*
Ethyl B*nz«n*
Carbon DUulfW*
4-Mathyl-2-P*nUndn*
Eth«nyl B*rue*n«
o-xyi*n* {t̂ otmHrtylbMtMru)
m 4 p xylto* (M t» XyUo*)
2-Bub»oom (fttotftyf ethyl K*lono)
cia-1,a-WoWa«»*th)rt»n»
Vinyl Chl«W*4 f̂ J'
T*irachloro*thvt«n« '

10/17/89
Hanson 2907 f

3.7
5.8

49.7

14.3

0.4

Si 1 1/6/88
Hanson 2933

1.8

16.7

6.2

s 10/17/89
Horton 2717::-

3.6

28.3

16.0

1.7

0.5

• 9/12/89
Hortw 272ft1:

24.8
22.8

7.1
5.6

78.6

2.7

'.:•;?? 9/1 9/89
Hem on 2738 ?

2.4
36.5

41 1.6

92.8

53.9

: 9/12/89
Horton 274> ;!

60.2
48.1

13.5
11.6

100.0

68.1

8.6

5 : 9/12/89
Horton 2742

63.4
50.5

14.0
13.2

434.3

75.8

108.4

4.3

9/12/80
Hoflcn 2746

62.6
50.6

14.0
136

400.0

64.3

_

2.6

9/19/89
Honon 2805

1.5
23.9

2 1 8 4

43.1

2.1



IDPH 1989 (Dataaat f1)

FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

ParamaUr
ChloromaitMM
Bromo*than*
Chloroathana
Maihyltn* Chlorlo*
Triohioroiluromdhan*
1 , 1 -Dlchloroethan*
r,l<Dlchloroathana
Trana-1, 2-Plchloro*lh«na
Chloroform
1,2-Plchloroathan*
1,1,1-Trlchloroathan*
Carbon: T»tr«chlorid»
Bromodlohlorom«lhan*
1 ,2-Plohloroprop»no
Tran»-1,3-Dlehloroprop«n*
Trlchlorpathan*
Benzen*
Dlbromochloromathan*-
Bromoform
1 , 1 ,2,2-Telrachloroathana
Tolulana
Ch1ortoanz*na
Ethyl B*ru*n*
Carbon Plaulfld4t
4-Mathyl-a-P»r>unort«
Etft*nyl 8*nx*n«>
o-Xylan* (l̂ !-OUmlrrylb*nz*n*)
m 4 p XyUo* {M m Xyton*}
2-But»non* (M*lhy< ethyl K*ton*)
cia-l,a-OI«hlor<i*thyl*n»
Vinyl Chtod<t* ;|, , •
T«UacWort»*trwl*h* f

-•;•:• 10/17/89
Norton 281 1:i

26.2
62.3

249.0

47.6

3.8

!: 9/12/89
Horton E81i

29.5
35.6

1.2
7.4

205.1
-

57.6

3.2

; 9/19/89
Horton 2834: :

2.8
27.5

228.0

54.1

56.1

_

::Vvr: 9/1 9/89
Horlon 2835:

1.0
13.3

197.3

26.9

36.7

>: 9/19/89
Hoflbfl M38

-

1.3
22.2

218. B

51.9

10/17/89
Horton: 2905

9.4
44.8

133.0

51.6

1.2

10/17/89
Horton 2942

4.2
7.5

13.7

12.6

0.4

11/28/89
Horton 300t

-•

4.4

30.1

8.7

1.8

1 1/7/89
Horton 3133

2.6

1.5



IDPH 1989 (Daliaal ft)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

ParameUr
Chlororrttthan*
Bromoathan* ..
chloroaihana
Methyl*** eWorld*
Tfiehioroiluromathan*
1,1-Dlchloroathan*
1,1-Dlchloroalhan*
Trana-1 ,2'Plchloroalhen*
Chloroform
1,2-Plchloroflhan*
1,1,1-Trlchloroathana
Carbon T«lrachlorld*
Bromod.lchlofom*than*
1,2-Dlchloropropana
Trana-1 ,3-Olchloropropan*
Trlchloroathen*
Benzene
Dlbromochlorprnelhan*
Bromoform •
1,1 ,2,2-Tatrachloroolhana
Tolulana
Chlorbara*n*:..
Ethyl B*nz*n*
Cartoon W»ol«d*
4-Mathyl-2-PanUnon«
Ethanyl B*ns«4t*
O-Xylan* (1,2-Olm«thylb«flzafW')
m 4 p Xytaoa (M m Xyt*m)
2-BuUnon* (M*Uiy( ethyl K*lon«)
Cla- 1 ,2-m«hl<ifO«tNy1»n*
Vinyl ChlofWa , .
Tatrachloroaihvlan*

11/28/89
Horton 303?

1.1

0.9

10/26/89
Horton 2924

1.8
3.2

26.5

8.5

<1

%: 6/20/89
K|rM»«y:2728:;:::

53.9

1.0
161.0

63.8

1.8

: 9/12/89
Klrtwy 2«03

34.3
30.9

8.4
5.2

219.0

24.1

1.5

10/17/89
Ktnwy 2806

23.5
50.2

197.0

50.8

1.3

9/19/89
Klnsoy 2813 :

0.9
15.1

193.2

20.4

20.0

9/19/89
Klnsey 2822

1

0.8
13.8

182.6

28.2

4.2

10/25/89
Kinsey 2826

18.9
51.9

193.8

58.9

3.5

10/17/89
Klnsey 2829

8.3
14.7

94.3

15.1

0.2



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dataaal fl)

Paramaur
Chlorom*than*
Bromo«than*
Chloroathana
Methylan* Ohlorld*
Trichlorofluromalhana
1,1'Plchlorp*th*n*
1,1-Dlchloroathan*
Trans- 1,2'Dlchloroalhen*
Chloroform
f,2'Plchloro*than*
l,1,t-Trlchloro*thana
Carbon ; T*trachlorid.*
BromorJlchlorom*lhane
1,2-Dlchloropropane
Trana-1, 3-Dlchloroprop«ne
Trlchlorpethan*
Benzene
ulbromochloromethana
Bromoform
1,1,2,2-Telrachloroathan*
Tolulan*
Chlortoanzan*
Ethyl B*nz*fl*
Carbon DUulfUJ*
4-M«thyl-2-P*nt*non*
Ethonyl B*ns*tt*
O-Xyl*n* (1,2-Dlm*lhyl0*flz*n*)
m 4 p xy»*o* (M m xytto*)
2-BwtMiom OyMhyl ethyl K*torw)
CU-l,»-oi«hl«f«*thyUn»,
vinyl OhlwW* ;/,,,
TatracMoro*4rTVl*fl« '

1/10/89
Klns«y 2829

3.0

37.0

35.0

! 9/19/89
Klnsey E833;s

0.8
12.6

81.0

20.9

8/20/89
Ktnssy 2909:

3.5

0.2
13.9

7.0

0.2

:v 10/17/89
Klnsey: 2920:

2.3
3.9

29.1

7.5

,

0.2

11/7/89
Kinsay 3002

0.9

10.6

2.8

9/26/89
Lapey 2748

2.7

25.2

224.2

50.0

4.1

9/12/89
Upoy 2817

23.6

17.5

6.4
2.9

114.2

21.0

9/19/89
Lapey 2838

0.5

6.5

50.6

17.5

9/26/89
Lapey 2918

1.5

<1



IDPH 1989 (Dalaa*! fl)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

Paramour V ::^;*V'V •:':•!? ]-^ :^-'K-
ChloronwthaiM
Bromo*th*n»
chloroathan* ' ,
Meihyl*n* ChJorid*
Triohlorofluromalhan*
1,1-Dlchlprccthan*
l,1*0lch|oro*th«n«
Trana-1,2-Plchloro*lh*n*
Chloroform
1,2-Dlchloroalhan*
1 , 1 , t -Trlchlor o*th*n*
Carbon T*U«chH»rld*
Bromodlchtorom»than*
1,2-Dlchloropropane
TrBn»-1,3-Olchloropropene
Trichioro«than«
Benzene
Dlbromochlorornethane
Bromoform
1,1,2,2-Talrachloroothana
Tolulan*
Chlorb*n2*n*
Ethyl B*nz*n*
Carbon Pfaolfld*
4-M»thyl-2-P*nUnon*
Eth*nyl B«nx*n* , ' • '
o-xyl*n* (l̂ 2-olm*lhylb*(«*n«)
m 4 p Xy1«o* {M at Xy1*o*>
2-Butmon* (U*thy< ethyl K*tan*)
ci*-i,a-0(«hlor<i*th)r}*n»
vinyl CWwW»; > ;̂/i •"
Tatr*ch(oro*^hY(«n*v '' '

1/7/89
Lapay 3116

3.0

1.3

: 11/7/89
Lap*y?ai.17«

2.7

1.8

;1 1/7/89
Lapey 3121

2.7

1.9

I t /7/89
Lapav 3123

3.8

2.1

11/7/80
Lap«y 3130

4.5

2

11/28/89
LbKttwfl 2402

0.6

: :l 1/6/89
LlmUwq 2407

Trace

0.634

1.609

Trace

11/28/89
Llndberg 2501

0.8

1.4

1/28/80
Llndbarg 2506

6.0

2.9

0.8



IDPH 1989 (Dataaal fl)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

ParamaUr ••'•; : V:--; ' . .! • ; • ' . * • • ' - " :- i ' : '
Chloront*th*.n«
Bromo*tn*n*
Chloro*than*
Methyl*n« Chiorld*
Triohioroflurom«lh*na
1,1-Dlchloro*then*
l,1-Dlchloro*than*
Trana-1,2-Dlchloro*lhan*
Chloroform'
i,2-Plchloro*lhan*
1 , 1 , 1 -Trlchloroelhana
Carbon T*lrachlorld«
Bromodlohlorom*th*n* :

l,2-Dlchloroprop»ne
Tran*-1,3-Dlchloropropene
Trlchloroothan*
Benzene
Dlbromochtoromethane
Bromoform
i,t,2,2>T*trachloro*thana -
Tolulan* •
Chlorbara*n*:
Ethyl B*nz*n*
Cartoon DUultW*
4-M«thyl-2-P*nunon*
Em*nyl B*ro*o4i
o-Xyl*n* (l,2-0tm*thylb*nz«n«)
m 4 p Xy>o* (M m Xyt*o*>
2-ButMWHW (l*»lhy< ethyl K*«on*)
Cl*-i,a-W<rhl«r«*thyl*n»
vinyl CMwH*:;-/, -, «
TatracMonMttiVlMi*

12/5/89
Undbera 2513

Trace

0.786
Trace
Trace

5.464

2.856

Trace

11/6/89
Lindberg 2515

0.595
-

3.684

2.223

Trace

11/6/86
Umfcwg E518

Trace

1.184

11.159

. 4.232

Trace

; ;:i 8/20/89
tlndtlo 2412

1.5

0.7
6.5

0.3

6/20/89
Llndete : 2424

2.2

1.3

1.0

: 11/6/89
Llndel* 2612

1.686

1.269

Trace

10/17/89
Marshall 2845

11.9

26.9

93.6

47.9

0.9

11/7/89
Marshall 264

13.4

157

7.7

1.4

9/12/89

Marshall 2722

13.3

12.4

3.9

54.0

4.1

<1



IDPH 1989 (Datasal fl)

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

ParamaUr
Chloromathan*
Bromo*th*n*
Chloro*th*n*
Mathyl*n* ChlorW*
Trlchlorofluromalhan*
1 , 1 • Plchloro*th*n*
1 ,1 -Dlch|oro*lh*n*
Trana-1, 2'Dlchloro*lhen*
Chloroform
1,2-Dlchloroathan*
1,1,1-Trlchloroalhan*
Carbon T*trachlorld*
Bromodlohlorom*than*
1.2-Dlchloropropano
Trana-1, 3-Dlchloropropena
Trlchioro*than*
Benzene
Dlbromochloromethan*
Bromoform
1,1,2,2-Telrachloroethana
ToluUn*
Chlorbenzan*
Ethyl B*nz*n*
Cartoon Plaulfld*
4-Mathyl-2-P«ntanon*
Ettwnyl B*ro*n* -
o-xyl*n* (1,2-Otm*«ihylb*<«*n*)
m 4 p Xyfon* {M » >Cy»*o*̂
2-ButMon* (M*lrryK ethyl lUlon*)
Ci*-i,*-OI«hlofo«th)rt»n»
Vinyl CMorM*^^ , '
TitraoMoro*thvl*iM" ; ' ' •

11/28/89
Marshall: 273

19.2
80.9

170.5

37.5

50.6

! 11/28/80
Marshall 273

1.8

0.5

- 1 10/17/89
Marshall 2745

30.0
67.6

295.0

82.9

3.9

8/21789
Marshall:- 2813

38.0
34.0

7.0
3.1

154

35.0

26.0

1.7

: : i 9/19/89
Marshall 2825

1.6
30.0

246

58.2

74.0

0/19/89
Mare had 2830

1.1
18.7

208.4

40.1

3.2

8/21/89
Marshall 2838

36.0
39.0

1.1
7.0
2.9

187.0

44.0

27.0

9/19/89
Marshall 2909

1.2
8.8

98.1

32.6

23.1

2/7/89
Marshall 2926

2.0

24.0

57.0



IDPH 1989 (Dalasat fl)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

ParamaUr
Chloromothan*
flfomo*lh*n* - - •
Chloroathana
Methyl*na Chlorid*
Trlchlorofluromathan*
1,1-Dlchloro*th*n*
1 , 1 -Dlchloroathan*
Trans-1 ,2-Plchloro*th*n*
Chloroform.
l,2*Plchloro*lhan*
1 , 1 , 1 -Trlchloroethan*
Carbon T*lrachlorld*
Bromodlchlorom*ihan* ';
1 ,2-Dlchloropropane
Trana-1, 3-OIChloropropan*:
Trichioroothan*
Benzene
Dlbromochloromathana
Bromolorm
1 , 1 ,2,2-T*lrachloro*thana
Tolulon*
Chlortoaruon*
Ethyl Banzena
Cartoon Plaulftd*
4-M*thyl-2-P*nUnen*
Cth*nyl Btruwn*
0-Xyl*n* (1 -̂0lm*lhylb*<«*n*)
m 4 p xyt*o* (** m xyt*n*^
2-But*non* (M»lft)rl ethyl lUton*)
ci*-i,8-olchJor«*thyl*n»^ ..
vinyl^hlwWfH^^^^^,:
T*traQhloro*thvUn* "

10/17/89
Marshall 2937

2.3
6.5

7.0

5.2

! 10/17/89
Marshall 2946

1.1
1.8

13.8

5.0

0.2

: 10/25/89
Marshal) 301

1.4
3.1

13.1

4.0

1.6

•10/25/89
Marshal) 30»

0.09
3.7

0.5

2.3

: 2/7/89
Marshall 3101

<l

2.0

9/12/89
Potter 2700

32.2
25.2
6.7
6.9

111.8

23.4

2.2

;: : 9/19/89
Potter 2825

0.9
15.8

192 5

40.8

28.0

•

10/26/89
Po»l*r 2826

9.1

10 2

93.1

'

27.5

<l

8/21/89
Poltar 2837

20.0
25.0

4.6
1.4

113.0

24.0

18.0

1.2



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dalaa*! fl)

Parameter
Chlorom*than*
Bromoothan*
Chioro*th*n«
Mfithyl*n« Chlortd*
Ttlohioroflurom*th*n*
1,1-Dlchloro*then*
1,l-Dlch|oro*lhan*
Trana-1, 2-Dlchloroalhena
Chloroform;:
1 ,2-Olchloro*lhan*
1,1,l-Trlchloro*than*
Carbon T*lrachlorld*
Bromodlchloromathan*
1,2-Dlchloropropana
Trans-1, 3-Dlchloroprop«n*
Trlchloroethen*
Benzene
Dlbromochloromelhana
Bromoform
1,1,2,2-Tetrachloroethane
ToluUn*
Chlorberuane
Ethyl B*ru*n*
Carbon Dlaulfld*.
4-Mathyl-2-P*ntanon*
Eth#rryl B*ro*tt* ..
o-Xylan* (1 -̂0tm*lhylb*nz*n*)
m 4 p Xyt*o* (M m Xyl*o»> •
2-Bot*oon* (M*lhy( ethyl KMon*)
ci*-l,»-OI«hlor««thyl*n*
vinyl ChfcrW l̂t̂  *-- "'• -
Tatrachkinnthvlvn* C

11/28/89
Potter 2933

2.9

0.6
0.3

29.8

12.0

0.6

10/26/89
SB well 2718

3.2
27.2

15.6

1.8

0.6

- 9/12/89
Sewett 2814

51.0
55.6

11.5
9.1

90.0

73.7

J

5.0

9/12/89
8*well 2822

49.0
54.2

2.2
11.7
9.2

210.0

73.2

6.7

9/19/89
Sowell 2828V

1.1
18.8

215.0

47.9

32 3

8/20/89
SewoH 2902

10.9

38.9

21.8

0.3

9/26/89
8«*rell 2909

6.7

88.9

25.1

1.1

2/7/89
Sewell 2909

2.0

36.0

22.0

1.0

9/28/89
Sewoll 2017

<l
4.9

38.6

28.1



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989 (Dataaet fl)

Paramaur
Chlororrwtttan*
Bromoathan*
Chloro«Wi*n*
Methyltn* CWortd*
Trichioro(lurom*th*n*
I,l-Dlchloro*th*n*
1,1-Dlchloroathana
Trana-1, 2-Dlchloroa|han*
Chloroform
1,2-Dlchloroathan*
I,1,1-Trlchloro*than* •
Carbon T*lrachlOrid*
Bromodlchlorom*lhane:
1,2-Dlchloropropana
Trans-1, 3-Olchloropropane
Tdchioroethene
Benzene
Dlbromochloromethana
Bromoform
1,1,2,2-Telrachloroalhana
Tolulan*
Chlorbara*n*
Ethyl B*ru*n*
Cartoon Olaulfld*
4-M*ihyl-2-P*nUnoo*
Eth*nyl B«n**4t» '•
o-Xyi*n* (i,2-Dlm»lhyltHMu*ft«)
m i p Xyl*o* (M oi Xy»*o») .,
2-But*4xm» (M*Wiy< ethyl K*ton«)
Cia-1,a-0l«hl<tr««thyl*n»
vinyl Ch|erW»|!i>|lb ,
Tatrachloro*tlftvi*n*i ? ,

9/26/89
Qewell 2921

<1
4.4

107.3

19.5

1.0

9/28/89
Sewell 2*30

<1
4.6

111.2

19.8

1.4

: 8/21/89
$«w»8 2630

5.9
7.3
1.1
2.0
0.7

28.0

13.0

6.9

1.0

12/25/89
S«w*U 2S34

3.2
7.3

48.0

17.8

1.5

:: 9/28/89
Sewell 2938

<1
6.8

82.9

18.5

<1

e/ae/ee
8« wall 2938

<1
6.8

82.9

18.5

*•

<1

9/26/89
S«w«ll 2976

9.9

102.5

30.6

1.6

10/26/89
Sewell 3016

<1

10/25/89
Sowull 3026

4.4

19.0

7.7

9.9

<1



FREQUENCY OF DETECTION-SOUTHEAST ROCKFOHD

IDPH 1989 (Dalaaal fl)

Parameter
Chlorom*than*
Bromo*than*
Chloro*tfi*n*
Methyl*n* Chlorid*
TriohioroMuromalhan*
1,1-Dlchloroath*n*
1,1 -Dlchloroalhan*
Trana*1,2'Plchloro*lt)*ri*:

Chloroform
t,2-Dlchloro*than*
1,1,1-Trlchloroethana
Carbon T»lr»chlorld»
Bromodlohlorom*ihan*
1,2-Dlchloropropane
Tran*-1 ,3-Dlchloropropena
Trlchloroethen*
Benzene
Dlbromochloromethana
Bromoform
1,1,2,2-Telrachloroalhana
Tolulan* -
Chlorto*nz*n*
Ethyl a*nz*n*
Carbon Dlaulfid*
4-M«thyl-2-P*nUnon*
Eth*nyl B*nx*n« • •• "
O-Xylan* (l̂ 0tm*thylb*(««ri*)
m 4 p Xyt*o* (M m Xyl*n*)
2-Bu»*oof>* (M»lhy« ethyl KMttn*)
Cia't,>-0lohlor<i*thyl*n*
Vinyl Chl«fWf;:l-
T«tracMoro*thvl*n* '-' !

10/25/89
Sttwell 3040

0.9
1.5

8.6

3.4

0.9

11/7/89
Sawell 3136

3.9

2.3

-

•r; 1 r/7/89
8* well 3138

3.4

2.1

<t

•";':;|1/7/8»
S«ywlt 3142

3.0

1.8

:-!: 9/12/89

Wills : 1201:!

1.50

<1

<1

: 10/25/66
Wlll6::i610

12.8
33.6

133

37.5

0.9

t 1/7/89
Will* 1703

42.8
37

220

73.9

1.7

9/12/89
Wills 1920

49.2
39.7

1 1.8
9.8

260

50.0

-

4.3

8/21/89
WILLS 1935

30.0
55.0

1.1
11.0
3.4

210

45.0

42.0

2.1



IDPH 1989 (Ditia*! fl)

ParamaUr
CfatororBtlhan*
Bromoathan*
Cblofotthan*
W*thy(*n« Cttort* ;
TrlBblorofluron>*tbM* r
1,1'PlehlQto*tb»R«
1,1»W*hl»ro«th»»»
Tran*'1.2-D10bU>ro*th*i>*
Chloroform
1,2«Qichtoro*tb»n»
1,1,1.Trlobtoro*lh*l»* <
C*rbo« TatnMrtitorW* - - • { <
BromadUMorflnMttwt* I -• t ••• ^ x
1,2-Dloblaropropan* ; " l~ "
Tr*na»1,l-0loblor«>|>r»»*a*
Trlohlorfl*th*n« . :
B*<u*n*
Olbromo«hlorom*tf)*n* .. ..
Bromoforflii ^ ^
1,1,2.»-T«tir»coloro»th*»f • i "
1WM - I' ' -!'!^ -
(%lorb*ru«n* " ' :
Elhyl B*na*»*
Carbon PUulfW*
4-M*thy1-2-l>«nUaon*
EUttrryl &*m*e* * "' "
O.Xyi«n* (1,24H«»*thyl>»*i»«*M}
m 4 p xyiMH» («» m Xyfea*)
»«wt»««M (M**j* Ethyl X«kw*}
Cl*.i ,t<0{oMoro*ltiylf n*
Vteyl CW«rW*
T*tr»chtoro*i»wl*r»* :

12/5/89
Brooh* 1004;;

Trac*

Trace

1.905

0 545

Trace

:?;-::::::":": ••11/6/89

Brooke 1113

2 6

0 8

12/5/BB
Collins 3310

Trace

Trace

2173

0 868

Trace

11/6/89
Hamilton 1709

1 616

0 55

Trace

1 1/6/80
Hamilton 1717

Trace

1782

1 042

Trace

12/6/89
Johnson 1613

12/5 /89
Johnson 1638

Trace

Trace

12/5/89
Johnson 1746

Trace

Trace

t 2/5/BO
Lyran 1738



IDPH 1989 (Dalaa*! «1)

FREQUENCY OF DETECTION-SOUTHEAST ROCKFOfiO

Parameur

Brorao*than* ;
Cblofo*than«
M»thyi*n* CMarM*
Trlcbtoroflurom*th*a* - <( '
I,1-Plehleto*ib*fl«
1,1'Olonloroathan*
Trana-1, 2-DUMero*th*n* ! '
Chloroform
1,2>Diehloro*tbaB*
1,1,1-Trl«blor«*lh«n* , ;i -••

1,2-Dlchloropropan* /
Tr*na-1,9<0(oblori>()fop*B*
Trkt)tor«*th*i;* ".,,

Bromotof n̂  v '•Vljt A ,x j v ' ^

Carbon D4»u!9d* * <

feMwuy? it̂ ftw^^ * ? > ^ | * ' v$ * v %
O'KyiMM It f̂ttjHriEtiyltMBIJplrfllr4 ''

« * p XytowK«*m Xyt*o*)
iHfeilftfto** (Mattryt ilhyf K*lon*)

Vinyl CWorW* ;
T.trachl«ro*lhYl*ft.

11/6/89
PenhMifl 1 ft37

4057

2 107

fr-s:-:-:-- 12/5/89
Sandy Hllw 1734

Trace

Trace

j

t 2/5/89
Sandy Hlhv 18K

Trace

12/5/89
Sandy HINv 1815

Trace

Trace

12/5/89
Sandy Hllw 2701

Trace

Trace

10/25/89
Reed 1825

85
14 4

92.1

35

0.5

10/25/89
Reed 1930

12 8
46 3

93

46.6

1 5





Source: IDPH
Year: 1989 (December)

Summary of Historical Sampling Results

PARAMETER

Chloromethans
Broroostbane
Chioroethana
Methylene Chforlda
TricbJorofjuromethana
1,1-Dtchloroethehe
1,1-Dlchloroethane
Tf an.$>1 £-0ic{l|0jr0&t,hfin«»
Chloroform
1 ,2-Qtchldroettian*
V/l-TrteMofoetfiarM*,,, ,
Carbon TettacWoride
Br6rT>odi0hl0r0«t»6Jha«0
1 ,2-Dlchlofopfopane
Tr an «' t ,3' Dich toroproj>0ne
TrteWorMttona
Benzew *
0ibrf>mo<?hl«rou»«tart$
BfOfTtoform ' '
1 ,1 v3,2-T9ttachloro0tTV«R«
Tolustf*
Chlorbwuens
Ettiyf BflruMma
Carbon Olfiulflda
4'M0thy}-2'Per«an one
Etteftyl 00RJ»<10 {Siyrafid) -
O-XyJen« 0 ,a«D(m«thyJb«fa0o»)
m 4 p JQrlwft f 9» n>Xylwe)
2-Butanone {Methyl Ethyl Kafona)
Ci«-1 ,2'0lch|or06thyfdn9
Vinyl ONorid^
Tatrachloroethyiene

* DETECTED/
# SAMPLED

3\80

15\80
21\80
10\80

8\80
12\80
40\80

2\80
1\80

42\80
1\80

1\80

3\80

39V80

RANGES (ug/1)
Minimum

1
1

1
1

NO
2
2

ND
7

3

hO

Maximum

30
78

5
23

159
27

2

58
7

65

7

MCL*
(Ufl/l)

7

5
200

5

5
5

2000**

700* *

100\5

2
5 * *

PRS***
(ug/1)

7

5

5

5
5

2000

700

100

10000

2
5

SAMPLES
>/= MCL

#

3

1
0
1

9
1

1

%

3.8%

1.3%
0.0%
1.3%

11.3%
1 .3%

1.3%

SAMPLES
>/= 50% MCL

#

6

3
3
1

12
1

3

%

7.5%

3.8%
3.8%
1.3%

15.0%
1.3%

3.8%

SAMPLES
>/= PRS

#

3

1

1

9
1

1

%

3.8%

1 .3%

1 .3%

11.3%
1.3%

1.3%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetecl



FREQUENCY OF DETECTION-SOUTHEAST FOCKFORD

IDPH 1989

P*ramel*r
Chlorom*than*
Bromo*th«n*
Chlort>*than*
Mathyl*n« ChlorW*
Trlohioroflurom*lh*n»
l,1-Dlchloro*th*na
i,i-Dlchloro*than*
Trana-1, 2'0lchloro*lh*n*
Chloroform
t,2-Dlchloro*than*
1,1,1-Trlchloro*th*n*
Carbon T*tt*«hlorid*
Bromodlohlorom*lhan*
l , 2-Dlohloropropan*
Trana-1 ,3-Olchloropropana
Trichloroethen*
BenzenA
Dlbromochloromathan*
Bromoform
t , 1 ,2,2-T*lrach|oro*thana
Tolulan*
Chlorberaan*
Ethyl B*nz*n*
Carbon DlaulfJd*
4-M*thyl-2-P*nUnon*
Eth*nyt B*ro*o<»
o-xylMt* (l̂ -Crtm*thylb*nz*n*)
m * p xyt*n* (/M m Xy»*o*)
2-ButwK»n» (M*Ury1 ehyl K*ton«)
ci*-t,2>0«iMor«*thyl*n*
Vinyl OMoTMfcJHV
T*traohl9ro* îvi*n*

12/4/89
BiWahl 3029

i

0.3
7.1

12/4/89 "
BIWahl 3221

. 1.3

1.3

12/4/8»:::J
BJWahl 3237

0.5

1.0

0.8

12/12/89
;: BIWahl M 18

i 12/12/89
BiWaW 3324:

i 12/12/89
Carlson 3006

0.9

Trace

12/4/89
Collins 3201

4.7

2.8

4.8

12/4/89
ColUn* 3202

3.7

1.1

6.5

12/4/89
Collins 3230

1.3

0.4

1.6



FREQUENCY OF DETECTION SOUTHEAST HOCKFORD

IDPH 1989

Param*ur<
Chlorom*than*
Bromo*th*n* -
Chloro*tt»«J\» '
Methyl*** Chlorld*
Triohioronuromathan*
t,l-Dichioro*th*n* ..
t,t-Dlchloro*lhan*
Trana>1,2*0lchloro*lh«n*
Chloroform
l,2-Dlchloro*than*
1 ,1 , 1«Trichloro*lhan*
Carbon T*traohk>rtd«
Bromodlchlorom*lhan«
l ,2-Dlchloropropano
Tran*-1 ,3>0lchloroprop*n*
Triohiore«than*
B«nzerw
Olbromochloromathan*
Bromoforrn
1 , 1 ,2,2,-T*lra ch|oro*than*
ToluUn*
Ch)orb*nz*n«
Ethyl B*tu*na
Cartxm Dtairifld*
4-M*thyl-a-P«nUnon*
Eth#nyl B*ro*o* -
o-Xyl*n* (1,2>OWK»ttiyltNMiz»fi*>
m * p Xyt*o* (M m Xy1*o*>
2-Bu»»oon« (M*Uiy( Bhyf ttoton*)
ci*-l,8-W«hlo«i*thyl*n»
vinyl OhtorW*- iio '*
T»lr*chloro»ttrtl«n»

12/4/89 ::
Co Hint 3234

0.6

0.8

12/12/89
Colllna 3317

Trace

2.7

1.1

Trace

12/11/89 :
Ed Vwa 3414

12/11/89
Ed Vwa 3425

12/11/89
FruhlarxJ 3090

: 12/12/89
Harrison 2313

0.7

12.3

Trace

12/4/89
Johnson 1631

12/11/89
Johnaon 1637

12/1 t /89
Jonnson 1041

-



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989

P*ram*Ur
Chloromalthan*
Bromo*th«n*
Chloro*than»
M«thyl*n* eWorld*
Triohlorof1urom*than»
t,l-0lchloro*th*n*
i,i-Dlchloro*ih*n*
Trana>1,2.'Plchloro«lh*n*
Chloroform
1,2'Dlchloro*than*
1,1,1 -Trlchloro*lhan*
Carbon T»tr»chk>rld*
Bromodlchlorom»than*
t,2-0lchloropropane
Tr»n»-1 ,3-Dlchloroprop«n*
Trichiora*th«n*
B*nzena
DlbromochlOromethan*
Bromoform
1,1,2,2«T*lrachloro*lhan*
ToluUn*
Chlorfc*iu*n*
Ethyl B*nz*n*
Carbon DlaulSd* • •• ;

4-M*thyl-9-P«ntanen*
Eth«nyt B*n»»n*. " - ' ' ,
O-Xyl*n* (Î OlimihylbMzart*)
m A p Xyt*n* {M m Xy»*o*>
2-But*oon* (M*Wiy< ethyl K*«on*)
Ci*-1,»*(»oWor<}*tliyUn» ;

Vlnjrl Ohl«W»;ri;|- ,' v - : %

T*tr*chl«ro**ttvl*n«

12/11/69
Johnson 1642

V2M1/89
Jorirwon 1711

12/11/89*
\rohnnon 1728

-

12/12/89
(IshakauKee 371

Trace

0.6

0.9

Trace

12/12/89
Lapoy 30M

Trace

2.980

1.673

Trace

12/12/89
Lapwv 3205

2.731

1.6

Trace

12/12/89
Lapey 3230

12/4/89
Lapey 3245

0.7

12/11/89
Lund 2426



FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

IDPH 1989

Paramaur
Chlorom*than*
Bromo*th*n*
Chloro*th*h*
M«thyl*n* CWorld*
TriohioroUuromothan*
i,i>Dlchloro*th*n*
1 ,1 -Olchlorotlhan*
Trana-1, 2»Pluhloroe|h*n*
Chloroform
1,2-Dlchloroathan*
1,1,1-Trlchloroathan*
Carbon T*lr*chlor1d*
Bromodlchloromathan*
1 ,2-Dlchloropropane
Tran»-1,3-Plchloropropena
Trichioro«then*:
Benzene
Olbromochlorornathan*
Bromoforrn:
1 ,1 ,2,2-Tatrachloro*lh»na
Tolulen*
Chlort>*ni*n*
Ethyl B*ru*n«
Carbon PUulfld*
4-Maihyl-9-P»nUnon* - , / -
Eth*ny1 B*ni*o* - ,, ."; * -, '"
oxyUn* (l̂ -0^n*mylb*itz*n*)
m * p Xyl«o* {wim Xy1*n*>;
2-ButMK>n*) (M*lM C^yl KMon*)
Ci»- 1 ,2-OI«hlora*tl<y1*n» '••<„>'
vinyl OMWM-&&. > s « 'I
T*lracMoro*thvl*n*« !: < -

12/11/89 :
Lund 2517

12/11/89
; Lund 252fl :

18/11/89
S::::'Lyr8n;::i645t

12/11/89
"Lyran 1650 :

12/11/89 :

Lyran : 1714 :
12/14/89
Main 2021

Trace

12/4/89
Manhall 2721

. 4.6
31.6

18.1

1.5

1.8

13.5

12/4/89
Marshall 2730

28.6
77.9

4.7

108.0

23.7

"

64.5

12/14/89
Marshall 2813

*"

Trace



FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

IDPH 1989

Paramaur
Chloronwthun*
Bromo*th*n*
Chioro*than* \ -
Methyl*n* Chlorld* -
Trichioroilurom*th*n*
1,1'Dlchloro*th*n*
1,1-Olchloroalhan*
Trana-1, 2-Plchloro*th*n*
Chloroform
t ,2-Dlchloroathan*
1 ,1 ,1-Trlchloro*lh»n*
Carbon T*tr*chlortd*
Bromodlohlorom*ihMMl
l,2-Dlchloropropana
Tran»-1,3-0lchloroprop«n«
Trichioroathan*
Benzen*
Dlbromochloromethane
Bromoform
1 , 1 ,2,2-Telrachloroaf hana
Tolulane
Chlorbaru«na -
Ethyl B*nz*n*
Carbon DUulfld*
4-M*thyl-a-P*nunon*
Ettr*nyt B«ru*n* •• - •..
O-Xyl*n* (1f2-Plrn*rhylb*ttzan*)
m 4 p Xyt*o* (M tn Xyt*o*)
2-ButM»on* (l*»ihy< ethyl K*lon*)
Ci*-i,8-0l«h4«r«*th)rl*n*2:« ;
Vinyl ' >
TatracWorowhvIwi*!!*?*;

12/12/89 :
Marshall 3138

2.6

1.7

Trace

12/14/89
Parshtno 1802

1.285
Trace
Trace

1.158

2.376

Trace

12/11/89
»«w)y Hlrw:171!

12/14/89
Sandy: Hllw 1816

12/12/89
iandy HUw 241 :

Trace

12/14/89
iandy HUw 321

1.890

0.954

12/11/89
3oulhwofth343:

12/4/89

7lh 3133

1.7

0.6

0.2

12/4/89
7lh 3209

2.9

0.9

3.3



FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

IDPH 1989

ParamaUr
Chlorormthan*.
Brom0*th***>U 1 8
CMoro*th«n»^. f
Methyl*!* CMorid*
Trichiorof1urom*th»n*
t,1-Plchloro*th*n*
i,i-olchloro*ihan*
Trana>1 ,2'Plchloro«lh*n*
Chloroform
1,2-Dlchloro*than*
1 ,1 , 1 -Trlchloro*th*n*
Carbon T*lraohlor1d*
Bromodlchlorom*lhan*
1,2-Dlchloropropane
Tran»-1,3-Plchloroprop«na
Trichloroethan*
Benzene
Dlbromochloromethano
Bromoform
1 , 1 ,2,2-Telrachloroet hane
Tolulan*
Chlorb*ni*n*
Ethyl B*nz*n*
Carbon PUulHd* • :;

4-Maihyl-2-P*nt*nan* ?
Eth*ny1 B*rU*A* , • -'' -
O-Xylan* (1,2-0im*lhylb*nz*n*)
m * p Xyt*n» {M tn Xyt*«*>
2-Buuoom (M*lhy< ethyl K*tort*)
ci*-i,a-0l«hl«-o*tliyl*n* t

Vinyl ChlwWr^f^', "
T«tr*cNoro*trn/l*n*j "

12/4/89
Ttn 3Z17

1.2

0.2

0.9

12/4/89
7th 9241

0.4

0.7

12/8/89
7th:3317

1.978

0.907

Trace

12/8/89 I
8THM10 ;:

2.822
Trace
Trace
0.711

22.525

5.644

Trace

: 12/1 2/89; :

:̂.W»'' 3330:1*:*:.

1.311

:™i 12/8/89
•m«h'r;30i»vv

0.607

Trace

12/14/89
: :9lh 3125

2.388

1.532

Trace

12/4/89
»lh 3137

3.9

1.4

1.0

12/12/89
91h 3238

1.7

Trace



IDPH 1989

FREQUENCY OF DETECTION .SOUTHEAST ROCKFORD

Paramour
Chlorom*than«
Bromo*tn*n* < " < ; '
Chloro*than* •.---•' ^ - * ;;-\
Methyl*n* Chlorld* :

Triohioroflurom*than*
t,1'Dlchloro*th*n*
1 ,1 -Olchloroathan*
Trana-1, 2-Plchloroalhan*
Chloroform
1,2-Dlchloroathan* :
1,1,1 *Trlchloro*th*n*
Carbon T»traohrortd«
Bromodlchlororn«than*
1,2-Plohloropropana:
Trana-l,3-Plchloropropan*
Trichioroethen*
Benzene
Dlbromochloromathan*
Bromoform
i,1,2,2-Telrach|oro*thana
Tolulana
Chlorberuana
Ethyl B*nz*n*
Carbon PlauliW* • - "
4-M«thyl-2-P*nunon« ;;; <
Eth*nyl B4MflXNI4>v/j' ~^f '-
0-Xyl*n* (t,2,0fcn*lhylb*«z*n*)
m « p xyl*o* (*f $rr Kyl*«*̂  -
2-But*oon* (U«thyl ethyl |t*ton«)
ci*-i,»-0lohlar«*fl«vl*nti|u' ... -; > !

vinyl Chk»rW»»|feip7
Tatr*chloro*trWl*n*ft!' ••

12/12/89
9lh 3321

12/12/89
91h 9326

Trace

1 2/4/B9 :
101H: 3125 :?

2.8

12/4/89
=;vi-10il>:.314a;>?;.:

2.8

2.1

1.5

: 12/5/89:
: 10th 3201 :

Trace

Trace
Trace

3.374

2.055

Trace

12/1Z/89
;;10lh 3209;:

12/12/69
10th 3210

Trace

Trace
Trace

2.567

1.457

Trace

12/12/89
lOlh 3238

Trace

1.693

0.894

Trace

12/5/89
10th 3245

Trace

1.597

0.618

Trace



FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

IDPH 1989

Paramour
Chlorom*than«
Bromo*th«n*
Chloro*th*n*
Methyl*n* CMorld*
Trichiorollurom*ihan«
1,t-Dlchloro*th*n*
l,l-Dlchloro*lhan*
Trana-1, 2>Dlchloro*lh«n*
Chloroform':
1,2-Dlchloro*lhan*
1,1,1-Trlchloroelhan*
Carbon Tatrachlorld*
Bromodlohlorom*than*
i,2-Dlchloroprop*ne
Trana-1, 3-Plchloropropena
Trichloroethen*
Benzene
Dlbromochloromethan*
Bromoform
1,1,2,2-Talrachloroethana
ToluUn*
Chlorben2*n*
Ethyl B*nz«n«
Carbon Ol*uifld*
4-M*tnyl*3-P«nt*non* ..
Ethanyl B*ni*o*-;< , , '••]'••>
o-xylan* (1,2-DbTt*lnylb*nz*n*)
rn * p Xy»*n* {M m Xyt*o*>>
2-Butanon* (l**Uiyt ethyl tUton*)
cit-t.a-Olchlarocthylan*, ••
vinyl CWorW»|||̂ ;A;J',
T*tr*pM9ro*thvl»n*M J •-" <

12/12/89
Illh 2707-

2.490
Trace
Trace

0.504
5.885
1.914

1.614

Trace

12/12/89
11ll»:27»4 s

29.998
Trace
Trace
3.833
1.612

152.800
27.249

55.400

Trace

: 12/12/89
<;g 1Mb;;:. 2744*:;

30.03
Trace
Trace
3.736
1.646
158.8

57.7

Trace

12/12/89
•Slim 2834 v:

Trace

1.175
0.522

41.7

18.584

Trace

12/12/89
: 11lh 2837 s

4.767
Trace
Trace
1.067

37.0

17.182

Trace

12/12/89
i : Illh 2842

3.584
Trace
Trace
0.746

29.8

14.810

Trace

12/12/89
11th 2901

Trace
Trace

0.621
Trace
23.85

9.293

Trace

12/12/89
11th 2926

1.027
Trace
Trace

10.544

4.397

Trace

12/12/89
Illh 2942

0.956
Trace
Trace

9.675

3.582



FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

IDPH 1989

Paramour
Chloronwthan*
Bromo*th*n* <
Chloro*tti«n* ?
Methy1*n* eWorld* ',
Trlchloronurom*ihan*
1,i-Dlchlero*th*n*
1,1-Dlchloroathan*
Trana>1 ,2-Plchloroalhan*
Chloroform
t,2-Dlchloro*than*
1 ,1 ,1*Trlchloroathan«
Carbon Tatrachlorld*
Bromodlohloromalhan*
1,2-Plchloropropane
7ran»-1,3-Dlchloroprop«n*
Trichloroathan*
Benzene
Dlbromochloromethan*
Bromotorm
1,1,2,2-Telrachloroathan*
ToluUn*
Chlorbanz*n*
Ethyl 8*fU*n«
Carbon DUolftd*
4-M*thyl-2-P«nUnon* - -,
eth*nyt B*ra*n* - • ' , < • • ' " ,
O-xyl*n* (1 .̂plm*lhylb*fl»rt*)
m 4 p Xyl*o* {** m Xyt«)*> -;,-:<:
2-But»non* (W»lfiyf ethyl K<rton*>f|r
CI»-1,8-OI«W««l«th)l1»fl*i ! >!'] - '

Vlnyt OMPtW»̂ 1i:̂ O<|' ' - '•
T*tracWoro*th¥l«n* i'

12/12/89
Illh 3132

. Trace

3.186

2.087

Trace

12/11/89
16th 3414

12/11/89 :

181h::3110

2.2

: 12/11/89 <;
: 18»h"3510-;:

-

:: 12/4/89
: Brook^ 1317 :

3.2

1.0

if;?::12/4/89:-:
Klntwy 2929

2.1

11.4

5.0

2.9

12/4/89
S«w»ll 3133

-

"

12/4/89
20lh 3110

2.3

2.9



IDPH 1988



Source: IDPH
Year: 1988

Summary of Historical Sampling Results

PARAMETER

Chlorometharie
Bromoethane
OtJloraeJhafle
Methytene Chforlda
TricrM<jroi|«romethar)e
1,t*£tt<?hl0ro&lri&n&
1,1-Dichloro8tfiane
TwnS't ,2-Dich|<jroeJr)0fi*
Chloroform
1,2-Dichloroethana
i,l,1*.TfleMofoeih,ajw
Carbon Talrachlorida
Bmmodtehldroms'han*
1,2-Dlchiofopfopane
Iran vl ,3- Bteb loropropea*
THcMor00th0n* *
Benz«o» , , , -
Otor0m0oMw«n0iti*tti*
Bromoform
1,1 ,8,2.Tetracbloroe;lh,gtn«
Toluw» '
Chlorbenzene
Etfiyl Baiudr>0
Carbon Oisuifida
4-M9lliy}-2-'Pen<mno^«
Ettonyl 80t«efl0 {J$tyr$n0i
0>Xylen« 0 ,2«Q(methylb«nz»rv&)
m & p Xytene { as n>Xylwiej ,
2-Butanone (Methyl Ethyl Kelona)
Oi«'1 ,a'Ol6W*ra«th l̂»P9
Vinyj ONorWe~
T»tfachloro«thyl«fl*

* DETECTED/
# $AMPLEP

8\17
8\17

9\17
1\17

13\17
1\17
1 V 1 7

12\17

1M7

11\17

RANGES (ug/1)
Minimum

hD
ND

hO

2

1

MD

Maximum

.

4
25

7

140

140

14

MCL*
(ug/1)

7

5
200

5

5
5

2000**

7 0 0 * *

100\5

2
5 * *

PRS***
(ug/1)

7

5

5

5
5

2000

700

100

10000

2
5

SAMPLES
>/= MCL

*

0

0

8

1

%

0.0%

0.0%

47.1%

5.9%

SAMPLES
>/= 50% MCL
9

(

1

2

10

6

%

5.9%

1 1 .8%

58.8%

35.3%

SAMPLES
»/aPRS

#

• o

8

1

%

0.0%

47.1%

5.9%

'Safe Drinking Water Act Maximum Contaminant Level (MCL)
"Proposed MCL (May, 1989)
'"Proposed Illinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetect



IDPH 1988

FREQUENCY OF DETECTION-SOUTHEAST ROCKFOHD (GC-MS)

Paramour
Chtorofl)*tfa*n*
Bromottha**':.
ChlorwrthWMi
Mathyl*n* CWorW*
Trlchlaraiiuromaihan*
1,1-0lchloro*th*n*
1,1'Dlchloro*th*n*
Trana-1 ̂ t-Dlohloro*th*n»
Chloroform
i ,2-Olohlon>*th«n*
1,1,1«Trichloro*than*
Carbon , T«lf*«Mor1d*
Bromod1ohl«fom*th«n*
1 ,2-Dlohloroprop«n*
Trant-1,3-PJchloroprop*a*
Trlchloro*th*n*
B*nz*n* ' ^
Olbromooh)»fom*th«n*
Bromoform
1 ,1 ,2,2-T*trachloro*than*
Tolulan*
Chlorb*nw»#
Ethyl B*ruc*o*
Carbon D»*u»fid*
4-M*ihyt-2-P*nt»n0n*
Eth*ny| B*rtf*n*
o-Xy|*n* {U-W«*thy1b*ni:*n*>
m * p Xyl*o* (•« m Xyt*n«)
2-Butanon* (U*tity( Ethyf K*ton*)
Cl*-1t2-0i«iilon>*|:r)yl»n*
Vinyl ChtoffcteJ,-^ , '
T*tr*ehloto**tî *n»

8/00/88
Cannon 2741

2.0
13.0

4.5

140.0

140.0

4.8

9/9/88
Cannon 2842

1.2
11.0

86.0

40.0

0.9

a/8/88
Cannon 290'

1.4
2.0

1.5

56.0

6.4

0.2

::;:,:S:a/13/8e
Hanson 2804

3.8
25.0

4.7

98.0

68.0

3.2

:m.*HU99
Horton 2922

1.3
11.0

0.6

110.0

51.0

2.0

10/18/88
Horton 2925

3.0

3.0

Trace

'*X-: 8/8/88
Homo 2926

1.1
9.1

2.7

23.0

12.0

2.7

«-'.-8/e/8'e
Horton 3006

7.0
1.7
1.8
0.9
3.6

2.7

7.0

2.6

:: ; ; 8/9/88
Llmawrg 241:

-

2.1

1.1

• 8/0/ae
Undberg 2421

0.7



IDPH 1988

.FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD (GC MS)

Parameter
Chrorom*th«n*
Bromo*th«h*
Chloro»th*n»
M«thyt*n* ChtorW*
Trlchlorofhiram*th*ne
1,1>Dlchloro«th*e* ' ;
1,1-Qichloro«th«n* ! > *, \
Trana.1,J-Dlchloro*U»«n«|
Chloroform - •> ,
1,2.0lcbloro*th*!M» ; ;
IfM-TdcMoro^MMMWC ;^ v :
Carbon" T.trachlorW* ' '* ; ( l> "
Bromo4lfthl«rom*lti*n» ;
1,2-PiohNtropropan* , 1
Trana>1,3«Dl6hlorapr<»p*fl» , ;:

Trlchloro*th«i>* ^ |, -t , -,,,s , i
Bera*n* - % ,< x; -' ,- || %;,%v

s -
Olbromoohk>rorn*th«n» ; - •'
Bromoform :,,- • • • • • : • ;
1,1,2,2«T*tr*Chloro*th*H»
To|ul*n* s "t '
Chtorb*ra*n* \\l ., -
Ethvl BttAMa* <*,*--,*^'V - ;, - s

C*rf>on W»u»fW* : ^, .<**££• I
4.M*thyk2»P»nb^Jt':;'»&«: | .. v

Eth*ny1 8*«w»»,1:-lll-%? •' ' 5

0-Xyl*** <1>(Nm*̂ r|f>«ivr4m*̂
Mtt A •% Vll4a**d*la*ft ^»A*v «*M tftt4ft|t̂ ^^

2-Buteno««, 0l«|M|̂ l|̂ i«no)

vinyi CMo>^^^^^^^F^ • < > - : - ;

T»traoh(iMTM»inWi*î SF'' s.'.'.,...

8/6/88
Undbera 2818

0.4
1.0

0.6

16.0

6.1

2.0

>m^W&IB9
Lund :2526»

-m 8/9/89
Ralph 72K

«;::S8/9/88
3« well 2722

0.2

3.2

0.5

V;:; a/9/88
«trV:s321BW;:

0.1

0.3

4.8

2.8

14.0

:;;i:: 8/9/88
10th 3221

1.7

0.7

:!•;»-' 8/8/88
11thV2828:

0.5
8.7

2.5

94.0

20.0



NIC ANALYSIS
METALS

wATA S.-. EET

-do ARDL, Inc IE?A Sample N o . : G / o / o
;-:atri:-: ( s o i l / w a t e r ) :

Level ( i c - / M e d ; :

•„ Solids:

Lab Sample ID:
n.ate Received:

Concen t ra t ion Uni ts ( u g / L or rng/kg dry w e i g h t ) :

!CAS N o . ;Ana ly te
i I I
(Concent ra t ion 1 C |

a

i

I 7

! 7

I 7

I ~

I 7

I 7

I 7

I "

I T

i T

I "

I 7

I "

I 7
t "7i '

1 7

1 7

1 7

i 7

• 7

i 7

i 7

1

1 /<
-1

j
"t

•t

4

4

4

î

t
A
t

4

t̂

•1

•i

4

*1

7

t
4
•*

*t

1

"f

-

I

• "I

*1

T

4
-*

4

•t

•t

•t

-

i

3
2

T

^
4
t

ao

*t

T

T

t

•*

' Z -

- 0 -

0-

0-

0-

u —

0-
1 _
V

0 -

0-
c _

c-

9-
c _

9-

0 -

0-
T _

0-

0-

0-

0-

0-

, c

. 2

• 3

3

4

"t

7

*i

••

^

s
9

9

9

9
Q

0

4

/

-

71

~

o

;T

r

S
a

-

3

0

/

8

0
a

/

c

6

7

2

9

9

2
T

2

-

6

i

!-*, 1

-0 '

_ 1 (

- 2 1

-7|

-5|

- 2 1

-3 I

-4 |

- s i
-51

-- i

- 4 |

-51

-51

-0 1

-7|

-2!

-4 |

-5!

-C !

- - i

-o i
1

1 1

Alu.-ir.un 1 '

Ant imony i '

Arsenic 1 1

5ariu.n i !

30— /i 1 i U.TI 1 1

Cadniura I i

Calci'-m ! 1
Chromium i !
Cobalt l l
Cooper i 1
Iron I !
Lead i 1
Magnesium 1
Manganese ! 1
Mercurv 1 1
Nickel 1 1
?otassiu.n| 1
Selenium ! I
Silver i l
Sodiu.n 1 i
Thallium ! !

Var.adiu.Ti 1 1

Zinc i i

I :

i i

r/30j i i P
yfts i i P
/ u . i i • Bri

C3U \ \ P
/t/ \ \ P
^ \ i . P
-rtfjZco i i p
3d \ i P

/OL/ I I P

39 , , P

szu - i i />
if i 1 p
jojcc* , i p

^ i i P

0.5n ! l C V
£*~U \ 1 P

&OOO']_ 1 1 P

3« i i 'AH '
~? ̂  i | /?

2J, ooo i i p

_5"w 1 l f

AT*/ i i /°

^i/ , 1 / 5

i i

i

i

1

1

1

1

1

1

1

1

1

1

1

1

l

1

1

1

1

1

1

1

l

|

1

r/W«

RECEIVED

SEP 1 2

Clarity Before:

Clarity After:
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INORGANIC ANALYSIS DATA SHEET
CT:-:ER INORGANICS

Lab Nar.e: 'ARDL. .IE?A Sa.-r.ple N c . : I £)
Matr ix ( s o i l / w a t e r ) :

Level ( l o w / M e d ) :

% Solids:

Lab Sample ID:

Dace Received: ?/3^/

Concentration Units (ug/L or mg/kg dry weight):

I I I I I I I
CAS No. |Analvte I I Concentration 1C I M I Q I

i i i - i i I i

C van ice l .' 6". Ocx I l

I Phenol I I

Sulface I I ^5,000

Sulfide

I I
I I

I I

_Clarity Before:



:NC?.GA.VIC ANALYSIS DATA SHEET
METALS

Lab Name: ARJL. Inc. IE?A Sample No . : G 101 S

Matrix (soil/water): wt^f -ab Sample ID:

Level (low/xed): I Date Received:

Concentration Units (ug/L or mg/kg ddry weight): U <̂  /L

I ; U I I
I CAS No. |Analyse | I Concentration 1C I M
1 i

| 7 4 2 9 - 9 0 - 5 i

1 7 4 4 0 - 3 6 - 0 1

, ' 7 4 4 0 - 3 3 - 2 1

| 7 4 4 0 - 3 9 - 3 |

| 7440-41-7 |

J 7 4 4 0 - 4 3 - 9 I

| 7 4 4 0 - 7 0 - 2 1

I 7 4 4 0 - 4 7 - 3 |

| 7 4 4 0 - 4 3 - 4 |

I 7440-50 -8 !

I 7 4 3 9 - 3 9 - 5 1

1 7 4 3 9 - 9 2 - 1 1

I 7 4 3 9 - 9 5 - 4 |

I 7 4 2 9 - 9 5 - 5 1

I 7 4 3 9 - 9 7 - 5 1

I 7 4 4 0 - C 2 - 0 I

] 7 4 4 0 - 0 9, -.7 |

1 - 7 7 8 2 - 4 9 - 2 !

I 7 4 4 0 - 2 2 - 4 |

1 7 4 4 0 - 2 3 - 5 1

I 7 4 4 0 - 2 3 - 0 !

I 7 4 4 0 - 5 2 - 2 |

i " 4 4 0 - 5 5 - O i

! 1

1 l

Aluminum i 1

Ant imony 1 l

Arsenic i !

Barium 1 1

Servlliumi l

Cadmium 1 i

Calcium M

Chromium 1 !

Cobalt 1 1

Cocoer 1 I

Iron 1 I

Lead i l

Magnesium 1 1

Manganese I !

Mercury I 1

Nickel I 1

PotassiumI |

Selenium 1 1

Silver l 1

Sodium 1 l

Thallium 1 1

Vanadium | 1

Zinc 1 l

1 i

;?.?*/
/n
/o.r
4-7
/u

W.o
<?&,/<*>

<9tV
/ou
77
-TO U
34
</£,9eo

£1/3

;o.r«
£?«

feiaal
4,

1U
(,1,000

5*
iS'iJ

8U

i i
i i P
i . P
\ \ Br\

1 1 • P

1 • P

1 1 • • f

1 I P

\ \ P

1 I P

1 « P

1 1 P

\ i F
\ i P
i r P
i i Cl/
i i <P
i i f
i } &»
' i f
\ \ p
\ i ^
i i p
1 ' ' t\\ i

i
i
i
i
i
i
i
i
i
i
i .
i
i
i
i '
!

1

1

1

1

1

1 , -

I

1

1

"clcr Before: C-laritv 3efcre:
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INORGANIC ANALYSIS DATA SHEET
OTHER INORGANICS

Lab Name: ARDL. Inc. _IE?A Sample No . :

Matrix (soil/water); LJabir

Level (low/t*ed):

% Solids:

(-, / 6 /

Lab Sample ID:
Dace Received:

Concentration Units (ug/L or mg/kg dry weight):

CAS No. I Analyte Concentration 1C

Cyanica

I Phenol l
Sulfare
Sulfide I loop

l I
I I

J I

1 J

.Clarity Before:



rc.-.x i A

NCRGXNIC ANALYSIS DATA S
METALS

Lab Name: ARDL. Inc. IE?A Sample No.:

Matrix (soil/water): {LX?-fcr

Level (low/Medi: _

* Solid.:

Lab Sample ID: Jcco £4 - 3

Date Received:

Concentration Units (ug/L or mg/kg dry weight):
'

CAS No. -| Analyte | Concentration | C M
1 1
| 7 4 2 9 - 9 0 - 5 1

| 7 4 4 0 - 3 5 - 0 1

| 7 4 4 0 - 3 8 - 2 1

( 7 4 4 0 - 3 9 - 3 |

| 7 4 4 0 - 4 1 - 7 1

I 7 4 4 0 - 4 3 - 9 1

| 74 10-70-21

| 7 4 4 0 - 4 7 - 3 |

| 7 4 4 0 - 4 8 - 4 |

I 7 4 4 0 - 5 0 - 8 |

I 7 4 3 9 - 8 9 - 6 1

I 7 4 3 9 - 9 2 - 1 1

I 7 4 3 9 - 9 5 - 4 1

I 7 4 3 9 - 9 6 - 5 1

1 7 4 2 9 - 9 7 - 6 1

1 7 4 4 0 - 0 2 - 0 1

I 7 4 4 0 - 0 9 - 7 1

I 7 7 3 2 - 4 9 - 2 1

I 7 4 4 0 - 2 2 - 4 1

I 7 4 4 0 - 2 3 - 5 1

1 7 4 4 0 - 2 3 - 0 !

I 7 4 4 0 - 5 2 - 2 1

I 7 4 4 0 - 5 5 - 5 |

1 1

! 1

Aluminum i 1

Anti.Ticny l l

Arsenic 1 1

Barium l 1

Beryllium! 1

Cadmium 1 1

Calcium 1 I

Chromium 1 |

Cobalt i I

Cocoer l I

Iron ! 1

Lead i 1 (

Magnesium I 1

Manganese I 1

Mercury 1 I

Nickel 1 1

Potassium! (

Selenium 1 !

Silver l 1

Sodium ! 1

Thallium 1 1
vanadium | 1

Zinc i I
l i

! ' I I
£2G \ \ P | |

70 l I /> , i

/a- \ \ 6 4 i i
<fV | ! P , ,

M \ \ f> i i
r i i . P I ,

O>/ ' ] 1 f | |

<JU l 1 P l I
ffJU I I P I I

5-7 | , p , ,

45U/ I 1 P 1 1

^J/ ) I 1 f I I

Nsfcr^oo i i P i i
^U l i P i i

o.£* i i ( V i i
2-S~U . 1 1 P • \ \

£iio<O i i P i |
4 1 1 ft>^ • \ \

1U. i i P i |
«(.,000 \ \ P 1 1

5M | i F i |

/S-14 1 ' P l !

6u i i P 1 1
i i i i

Cclcr B e f o r e : Clar i ty B e f o r e :



INORGANIC ANALYSIS DATA SHEET
OTHER INORGANICS

Lab Name: ARDL. Inc. ___IE?A Sample No.: G> i C<—

Matrix (soil/water): (jJaAt* Lab Sample ID: _JooQ6,f,

Level (lcw/r".ed): Dace Received: ;

% Solids:

Concentration Units (ug/L or mg/kg dry weight): /tt» /JL
—M̂ M̂M̂ B-̂ V̂.̂ ^

Sulface I I 3 3

Sulf ide I I /OOP
I I

I I

I I

I I

i I

Clarity Before:

I I I I I
CAS No. |Analyte I|Concentration 1C I

l M ' I

I Cyanide I I S', Q I 'l

I Phenol I I ; I I



I N O R G A N I C ANALYSIS DATA SHEET
METALS

Lab Name: ARDL, Inc. IE?A Sample No.: 6lo3
Matrix (soil/water): UJ0r*?f" Lab Sample ID: JICCO

Level (low/Med!: Date Received:
solids: &rrns«

Concentration Units (ug/L or mg/kg dry weight): yz*V /

or Before: Clarity Before:

I I M I I
I CAS No. IAnalyte ( 1 Concentration 1C | M
1 1
| 7 4 2 9 - 9 0 - 5 |

| 7 4 4 0 - 3 5 - 0 1

I 7 4 4 0 - 3 8 - 2 I

| 7 4 4 0 - 3 9 - 3 1

( 7 4 4 0 - 4 1 - 7 1

| 7440 -43 -9 |

| 7 4 4 0 - 7 0 - 2 1

( 7 4 4 0 - 4 7 - 3 I

| 7440 -43 -4 |

I 7 4 4 0 - 5 0 - 3 1

( 7 4 3 9 - 8 9 - 6 I

1 7 4 3 9 - 9 2 - 1 1

I 7 4 3 9 - 9 5 - 4 I

I 7 4 3 9 - 9 6 - 5 1

I 7 4 2 9 - 9 7 - 6 1

I 7 4 4 0 - 0 2 - 0 |

| 7 4 4 0 - 0 9 - 7 |

1 7 7 3 2 - 4 9 - 2 1

I 7 4 4 0 - 2 2 - 4 |

I 7 4 4 0 - 2 3 - 5 1

! 7 4 4 0 - 2 3 - 0 |

I 7 4 4 0 - 5 2 - 2 |

| 7440-56-6 |

1 1

1 1

Aluminum 1 1
Antimony ' 1
Arsenic 1 1
Sarium 1 1
Beryllium 1 1
Cadmium 1 !
Calcium 1 1
Chromium 1 1
Cobalt l I
Copper l [
Iron 1 I
Lead l 1
Magnesium! 1
Manganese! 1
Mercury 1 1
Nickel 1 1
Potassium! [
Selenium | 1
Silver i l
Sodium ! l
Thallium 1 1
Vanadium 1 I
Zinc l I

l :

i i
r/3cO i i

3(9 I I

/ 1 1
O7J i i

ru i i
(p \ i

BI,BOO | ,
7 i i

/Ol/ I I

•tt 1 1
<5»U 1 i

;/ i i
^9<» i i
9u i i

o,r<4 i i
£$11 | i

Cstool. \ \
J<4 I 1

7U i i
J(,,000 | 1

fw i i

f*~y \ i
e u i i

i i

p
p

RrJr
P

P

P

P

P
P

P

P

F

P
<V
P

p
6H
P
e
f
p
p
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i
i
i
i
i
i
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i
i
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i
i
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i
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INORGANIC ANALYSIS DATA SHEET
OTHER INORGANICS

Lab Name: ARDL. Inc. ^_IE?A Sample No.:

Matrix (soil/water): LJofc Lab Sample ID:

Level (low/Med): __ 2ate Received:

%' Solids: ,

Concentration Units (ug/L or mg/kg dry weight): /<? /-'

I M 1 1
CAS No. (Analyte I I Concentration |C | M

Cvanide

I I

I I

I I

I I

I I

iolor Before: Clarity Before:
, r.- ._.:_.. i r _ , _ .

Phenol I I ; ' l I I

Su l face M yCjOOO I I I 1

Sulfide I I /QOOiu, I I I I

J I

J I
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U.S. Environmental Protection Agency
CLP Sample Management Office 1 S A S Number
P.O. Box 818, Alexandria, Virgina 22313 |
PHONE: (703)/557-2490 or FTS/557-2490 |

SPECIAL ANALYTICAL SERVICES
Client Request

R e g i o n a l T r a n s m i t t a l -, r T e l e p h o n e R e q u e s t

A. EPA Region/Client: Region V

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford Operable Unit

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water and/or residential well water for Arsenic, Cadmium, Chromium and Lead
using detection limits lower than SOW 7/88 (See Attachment II). Arsenic,
Cadmium and Lead are to be determined by GFAA using the method of standard
additions. GFAA analysis of samples free of particulates may be conducted
on the undigested sample. Chromium will be determined by ICPT

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field duplicates, will be collected over a 2
week period. Samples are water samples.\

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund Remedial State Lead ,

4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment I)

5. Estimated date(s) and method of shipment: Daily from June 4 to June 16 -
Federal Express '

16814/33 -1-



Insuring that the Tenax is fully enclosed within the heated
zone of the trap thus eliminating potential cold spots.
Alternatively, silanized glass wool may be used as a spacer at
the trap inlet.

6.2.4 The desorber (Figure 2) must be capable of rapidly heating the
'trap to 180°C either prior to.or at th« beginning of the flow of
desorption gas. The polymer section of the trap should not be
heated higher than 200°C or the life expectancy of the trap will
decrease. Trap failure is characterized by a pressure drop in
excess of 3 pounds per square inch across the trap during
purging or by poor bromoform sensitivities. The desorber
design Illustrated in Fig. 2 meets these criteria.

6.3 GAS CHROMATOGRAPHY/MASS SPECTROMETER/DATA SYSTEM (GC/MS/OS)

6.3.1 The GC must be capable of temperature programming and should be
equipped with variable-constant differential flow controllers so
that the column flow rate will remain constant throughout
desorption and temperature program operation. The column oven
must be cooled to 10°C; therefore, a subambient oven controller
1s required. If syringe injections of 8FB will be used, a
sp11t/splU1ess Injection port 1s required.

6.3.2 Capillary Gas Chromatography Columns. Any gas Chromatography
column that meets the performance specifications of this method
may be used. Separations of the calibration mixture must be
equivalent or better than those described In this method. Three
useful columns have been Identified.

6.3.2.1 Column 1 •• 60 m x 0.75 mi 10 VOCOi. (Supelco, Inc.)
glass wide-bore capillary with a 1.5 im film thickness.

Column 2 - 30 m x 0.53 mm 10 08-624 (J&W Scientific,
Inc.) fused silica capillary with a 3 v* film thick-
ness.

Column 3 -- 30 m x 0.32 mm ID 08-5 (J4W Scientific,
Inc.) fused silica capillary with a 1 im film thick-
ness.

6.3.1 Interfaces between the GC and MS. The Interface used depends on
tht column selected and the gas flow rate.

6.3.3.1 The wide-bore columns 1 and 2 have the capacity to
accept the standard gas flows from the trap during
thermal desorption, and Chromatography can begin with
the onset of thermal desorption. Depending on the
pumping capacity of the MS, an additional interface
between the end of the column and the MS may be
required. An open split Interface (7), an all-glass
jet separator, or a cryogenic (Sect. 6.3.3.2) device
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are acceptable interfaces. Any interface can be used
if the performance specifications described in this
method can be achieved. The end of the transfer line

~ after the interface, or the end of the analytical
column if no interface is used, should be placed within
a few mm of the MS ion source.

4

6.3.3.2 The narrow bore column 3 cannot accept the thermal.
desorption gas flow, and a cryogenic interface is
required. This interface (Tekmar Model 1000 or
equivalent) condenses the desorbed sample components at
liquid nitrogen temperature, and allows the helium gas
to pass through to an exit. The condensed components
are frozen in a narrow band on an uncoated fused s i l i c a
precolumn. When all components have been desorbed from
the trap, the interface Is rapidly heated under a
stream of carrier gas to transfer the analytes to the
analytical column. The end of the analytical column
should be placed with a few mm of the MS ion source.
A potential problem with this Interface is blockage of
the Interface by frozen water from the trap. This
condition will result In a major loss in sensitivity
and chromatographlc resolution.

6.3.4 The mass spectrometer must be capable of electron lonization at
a nominal electron energy of 70 eV.* The spectrometer must be
capable of scanning from 35 to 260 amu with a complete scan
cycle time (including scan overhead) of 2 sec or less. (Scan
cycle time • Total MS data acquisition time In seconds divided
by number of scans in the chromatogram). The spectrometer must
produce a mass spectrum that meets all criteria In Table 3 when
25 ng or less of 4-bromofluorobenzene (BFB) is introduced into
the GC. An average spectrum across the BFB GC peak may be used
to test Instrument performance.

6.3.5 An Interfaced data system 1s required to acquire, store, reduce,
and output mass spectral data. The computer software should
have the capability of processing stored GC/MS data by recogniz-
ing a GC peak within any given retention time window, comparing
the mass spectra from the GC peak with spectral data In a
user-created data base, and generating a list of tentatively
Identified compounds with their retention times and scan
numbers. The software must allow integration of the ion
abundance of any specific ion between specified time or scan
number limits. The software should also allow calculation of
response factors as defined in Sect. 9.2.6 (or construction of
a second or third order regression calibration curve), calcula-
tion of response factor statistics (mean and standard devia-
tion), and calculation of concentrations of analytes using
either the calibration curve or the equation in Sect. 12.

293



6.4 SYRINGE AND SYRINGE VALVES

6.4.1 ,TwoJ-mtror 25-mL glass hypodermic syringes with Luer-Lok tip
(depending on sample volume used).

6.4.2 Three 2-way syringe valves with Luer ends.
t

6.4.3 One 25-ML micro syringe with a 2 1n x 0.006 in ID, 22° bevel
needle (Hamilton I702N or equivalent).

6.4.4 Micro syringes - 10, 100 ML.

6.4.5 Syringes - 0.5, 1.0, and 5-mL, gas tight with shut-off valve.

6.5 MISCELLANEOUS

6.5.1 Standard solution storage containers -- 15-mL bottles with
PTFE-lined screw caps.

7. REAfiBCTS AMD CONSUMABLE MATERIALS

7.1 TRAP PACKING MATERIALS

7.1.1 2,6-Olphenylene oxide polymer, 60/80 mesh, chromatograph1c
grade (Tenax GC or equivalent).

7.1.2 Methyl silicone packing (optional) -- OV-1 (3%) on Chromo-
sorb W, 60/80 mesh, or equivalent.

7.1.3 Silica gel -- 35/60 mesh, Oavlson, grade 15 or equivalent.

7.1.4 Coconut charcoal -- Prepare from Barnebey Cheney, CA-580-26
lot IM-2649 by crushing through 26 mesh screen.

7.2 REAGENTS
/

7.2.1 Methanol -- Demonstrated to be free of analytes.

7.2.2 Reagent water -- Prepare reagent water by passing tap water
through a filter bed containing about 0.5 kg of activated
carbon, by using a water purification system, or by boiling
distilled water for 15 m1n followed by a 1-h purge with Inert
gas while the water temperature Is held at 90*C. Store in
clean, narrow-mouth bottles with PTFE-Hned septa and screw
caps.

7.2.3 Hydrochloric add (HI) -- Carefully add measured volume of
cone. HC1 to equal volume of reagent water.

7.2.4 Vinyl chloride -- Certified mixtures of vinyl chloride in
nitrogen and pure vinyl chloride are available from several
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sources (for example, Matheson, Ideal Gas Products, and Scott
Gases).

7.2.5 Ascorbrc acid -- ACS reagent grade, granular..

7.3 STOCK STANDARD SOLUTIONS -- These solutions may be purchased as
certified solutions or prepared from pure standard materials using the
following procedures. One of these solutions is required for every
analyte of concern, every surrogate, and the internal standard. A
useful working concentration is about 1-5 mg/mL.

7.3.1 Place about 9.8 mL of methanol into a 10-mL ground-glass
stoppered volumetric flask. Allow the flask to stand,
unstoppered, for about 10 min or until all alcohol -wetted
surfaces have dried and weigh to the nearest 0.1 mg.

7.3.2 If the analyte is a liquid at room temperature, use a
syringe and immediately add two or more drops of reference
standard to the flask. Be sure that the reference standard
falls directly into the alcohol without contacting the neck
of the flask. If the analyte is a gas at room temperature,
fill a 5-mL valved gas-tight syringe with the standard to
the 5.0-mL mark, lower the needle to 5 mm above the methanol
meniscus, and slowly inject the standard Into 'the neck area
of the flask. The gas will rapidly dissolve in the methanol.

r

7.3.3 Reweigh, dilute to volume, stopper, then mix by inverting
the flask several times. Calculate the concentration in
ng/nL from the net gain in weight. When compound purity is
certified at 96% or greater, the weight can be used without
correction to calculate the concentration of the stock standard.

7.3.4 Store stock standard solutions In 15-mL bottles equipped
with PTFE -lined screw caps. Methanol solutions prepared
from liquid analytes are stable for at least 4 weeks when
stored at 4°C. Methanol solutions prepared from gaseous
analytes are not stable for more than 1 week when stored
at <0°C; at room temperature, they must be discarded after
1 day.

7.4 PRIMARY DILUTION STANDARDS -- Use stock standard solutions to prepare
primary dilution standard solutions that contain all the analytes of
concern and the surrogates (but not the Internal standard!) In
methanol. The primary dilution standards should be prepared at
concentrations that can be easily diluted to prepare aqueous calibra-
tion solutions that will bracket the working concentration range.
Store the primary dilution standard solutions with minimal headspace
and check frequently for signs of deterioration or evaporation,
especially just before preparing calibration solutions. Storage tines
described for stock standard solutions in Sect. 7.4.4 also apply to
primary dilution standard solutions.
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7.5 FORTIFICATION SOLUTIONS FOR INTERNAL STANDARD AND SURROGATES

7.5.1 Ajoltrtlon containing the internal standard and the surrogates
is required to prepare laboratory reagent blanks (also used as a
laboratory performance check solution), and to fortify each
sample. Prepare a fortification solution containing fluoro-
benzene (internal standard), 1,2- dlchlorobenzene-d*
(surrogate), and BFB (surrogate) 1n methanol at concentrations
of 5 ug/mL of each. A 5-ML aliquot of this solution added to a
25-mL water sample volume gives concentrations of 1 ug/L of
each. A 5-ML aliquot of this solution added to a 5-mL water
sample volume gives a concentration of 5 nq/l of each).
Additional Internal standrds and surrogate analytes are
optional.

7.5.2 A solution of the Internal standard alone 1s required to prepare
calibration standards and laboratory fortified blanks. The
internal standard should be in methanol at a concentration of
5 jig/nri..

7.6 PREPARATION OF LABORATORY REAGENT BLANK -- Fill a 25-mL (or 5-mL)
syringe with reagent water and adjust to the mark (no air bubbles).
Inject 11 Ml of ̂ e fortification selutien centalning the internal
standard and surrogates through the Luer Lok valve Into the reagent
water. Transfer the LRB to the purging device. See Sect. 11.1.2.

7.7 PREPARATION IF LABtRATWY FtftTIFIEB BLANK -- Prepare this exactly like
a calibration standard (Sect. 7.8). This is a calibration standard
that 1s treated as a sample.

7.8 PREPARATION OF CALIBRATION STANDARDS

7.1.1 The number of calibration solutions (CALs) needed depends on the
calibration range desired. A minimum of three CAL solutions is
required te calibrate a range of a factor of 20 In concentra-
tion. For a factor of 50, use at least four standards, and for
a factor of 100 at least five standards. One calibration
standard should contain each analyte of concern and each
surrogate at a concentration of 2-10 times the method detection
limit (Tables 4-6) for that compound. The other CAL standards
should contain each analyte of concern and each surrogate at
concentrations that define the range of the method. Every CAL
solution contains the Internal standard at the same concentra-
tion (5 M9A suggested for a 5-mL sample; 1 nq/l for a 25-mL
sample).

7.1.2 To prepare a calibration standard, add an appropriate volume of
a primary dilution standard (containing analytes and surrogates)
to an aliquot of reagent water In a volumetric flask. Use a
microsyringe and rapidly Inject the methanol solutions into the
expanded area of the filled volumetric flask. Remove the needle
as quickly as possible after Injection. Mix by inverting the
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flask three times only. Discard the contents contained in the
neck of the flask. Aqueous standards are not stable in a
volumetric flask and should be discarded after 1 hr unless
transferred to a sample bottle and sealed immediately.

8. SAMPtE COLLECTION. PRESERVATION. AND STOftAfiE

8.1 SAMPLE COLLECTION, OECHLORINATION, AND PRESERVATION

8.1.1 Collect all samples in duplicate. If samples contain residual
chlorine, and measurements of the concentrations of disinfection
by-products (trihalomethanes, etc.) at the time of sample
collection are desired, add about 25 mg of ascorbic acid to the
sample bottle before filling. Fill sample bottles to overflow-
ing, but take care not to flush out the rapidly dissolving
ascorbic add. No air bubbles should pass through the sample as
the bottle 1s filled, or be trapped in the sample when the
bottle 1s sealed. Adjust the pH of the duplicate samples to <2
by carefully adding one drop of 1:1 HC1 for each 20 mL of sample
volume. Seal the sample bottles, PFTE-face down, and shake
vigorously for 1 m1n.

8.1.2 When sampling from a water tap, open the tap and allow the
system to flush until the water temperature has stabilized
(usually about 10 m1n). Adjust the flow to about 500 mL/m1n and
collect duplicate samples from the flowing stream.

8.1.3 When sampling from an open body of water, fill a 1-quart
wide-mouth bottle or 1-1 Her beaker with sample from a
representative area, and carefully fill duplicate sample
bottles from the 1-quart container.

8.1.4 The samples must be chilled to 4°C on the day of collection and
maintained at that temperature until analysis. Field samples
that will not be received at the laboratory on the day of
collection must be packaged for shipment with sufficient ice to
ensure that they will be at 4°C on arrival at the laboratory.

8.2 SAMPLE STORAGE

8.2.1 Store samples at 4°C until analysis. The sample storage area
•ist be free of organic solvent vapors.

8.2.2 Analyze all samples within 14 days of collection. Samples
not analyzed within this period must be discarded and replaced.

8.3 FIELD REAGENT BLANKS

8.3.1 Duplicate field reagent blanks must be handled along with each
sample set, which Is composed of the samples collected from the
same general sample site at approximately the same time. At
the laboratory, fill field blank sample bottles with reagent
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water, seal, and ship to the sampling site along with empty
sample bottles and back to the laboratory with filled sample
bottles. ̂ Wherever a set of samples is shipped and stored, it
Is accompanied by appropriate blanks.

8.3.2 Use the same procedures used for samples to add ascorbic acid
, and HC1 to blanks (Sect. 8.1.1).

9. CALIBRATION

9.1 Demonstration and documentation of acceptable initial calibration is
required before any samples are analyzed and is required intermittently
throughout sample analysis as dictated by results of continuing
calibration checks. After Initial calibration Is successful, a
continuing calibration check is required at the beginning of each 8 hr.
period during which analyses are performed. Additional periodic
calibration checks are good laboratory practice.

9.2 Initial calibration

9.2.1 Calibrate the mass and abundance scales of the MS with calibra-
tion compounds and procedures prescribed by the manufacturer
with any modifications necessary to meet the requirements In
Sect. 9.2.2.

9.2.2 Introduce into the GC (either by purging a laboratory reagent
blank or making a syringe injection) 25 ng of BFB and acquire
mass spectra for m/z 35-260 at 70 eV (nominal). Use the purging
procedure and/or GC conditions given in Sect. 11. If the
spectrum does not meet all criteria in Table 2, the MS must be
retuned and adjusted to meet all criteria before proceeding with
calibration. An average spectrum across the GC peak may be used
to evaluate the performance of the system.

9.2.3 Purge a medium CAL solution, for example 10-20 ng/l, using the
procedure given In Sect. 11.

9.2.4 Performance criteria for the medium calibration. Examine the
stored GC/MS data with the data system software. Figure 3 shows
an acceptable total Ion chromatogram.

9.2.4.1 GC performance. Good column performance will produce
symmetrical peaks with minimum tailing for most
compounds. If peaks are broad, or sensitivity poor,
see Sect. 9.3.6 for some possible remedial actions.

9.2.4.2 MS sensitivity. The GC/MS/OS peak Identification
software should be able to recognize a GC peak in the
appropriate retention time window for each of the
compounds in calibration solution, and make correct
tentative Identifications. If fewer than 99% of the
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compounds are recognized, system maintenance is
required. See Sect. 9.3.6.

9.2.5 If all performance criteria are met, purge an aliquot of each of
the other CAL solutions using the same GC/MS conditions.

9.2.6' Calculate a response factor (RF) for each analyte, surrogate,
and isomer pair for each CAL solution using the internal
standard fluorobenzene. Table 1 contains suggested quantitation
ions for all compounds. This calculation is supported in
acceptable GC/MS data system software (Sect. 6.3.4), and many
other software programs. RF Is a unitless number, but units
used to express quantities of analyte and Internal standard must
be equivalent.

RF . (Ax)(Qis)

where: Ax -integrated abundance of the quantitation ion
of the analyte.

Ajs • integrated abundance of the quantitation ion
of the internal standard.

Qx • quantity of analyte purged in ng or
concentration units.

• quantity of Internal standard purged in ng
or concentration units.

9.2.6.1 For each analyte and surrogate, calculate the mean RF
from the analyses of the CAL solutions. Calculate the
standard deviation (SO) and the relative standard
deviation (RSO) from each mean: RSO • 100 (SO/M). If
the RSO of any analyte or surrogate mean RF exceeds
20%, either analyze additional aliquots of appropriate
CAL solutions to obtain an acceptable RSO of RFs over
the entire concentration range, or take action to
Improve GC/MS performance. See Sect. 9.2.7.

9.2.7 As an alternative to calculating mean response factors and
applying the RSO test, use the GC/MS data system software or
other available software to generate a second or third order
regression calibration curve.

9.3 Continuing calibration check. Verify the MS tune and Initial calibra-
tion at the beginning of each 8-hr work shift during which analyses
are performed using the following procedure.

9.3.1 Introduce Into the GC (either by purging a laboratory reagent
blank or making a syringe Injection) 25 ng of BFB and acquire a
mass spectrum that includes data for m/z 35-260. If the
spectrum does not meet all criteria (Table 2), the MS must be
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retuned and adjusted to meet all criteria before proceeding with
the continuing calibration check.

9.3.2 Purge a medium concentration CAL solution and analyze with the
same conditions used during the initial calibration.

9.3.3 ' Demonstrate acceptable performance for the criteria shown in
Sect. 9.2.4.

9.3.4 Determine that the absolute areas of the quantitation ions of
the internal standard and surrogates have not decreased by more
than 30% from the areas measured in the most recent continuing
calibration check, or by more than 50% from the areas measured
during initial calibration. If these areas have decreased by
more than these amounts, adjustments must be made to restore
system sensitivity. These adjustments may require cleaning of
the MS Ion source, or other maintenance as Indicated In Sect.
9.3.6, and recalibratlon. Control charts are useful aids in
documenting system sensitivity changes.

9.3.5 Calculate the RF for each analyte and surrogate from the data
measured in the continuing calibration check. The RF for each
analyte and surrogate must be within 30% of the mean value
measured in the Initial calibration. Alternatively, if a second
or third order regression 1s used, the point from the continuing
calibration check for each analyte and surrogate must fall,
within the analyst's judgement, on the curve from the Initial
calibration. If these conditions do not exist, remedial action
must be taken which may require re-initial calibration.

9.3.6 Some possible remedial actions. Major maintenance such as
cleaning an Ion source, cleaning quadrupole rods, etc. require
returning to the Initial calibration step.

9.3.6.1 Check and adjust GC and/or MS operating conditions;
check the MS resolution, and calibrate the mass scale.

9.3.6.2 Clean or replace the splltless Injection liner;
sllanlze a new Injection liner.

9.3.6.3 Flush the GC column with solvent according to manu-
facturer's Instructions, i

9.3.6.4 Break off a short portion (about 1 meter) of the column
from the end near the Injector; or replace GC column.
This action will cause a change in retention times.

9.3.6.5 Prepare fresh CAL solutions, and repeat the initial
calibration step.

9.3.6.6 Clean the MS ion source and rods (if a quadrupole).
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9.3.6.7 Replace any components that allow analytes to come into
contact with hot metal surfaces.

9.3.5:8 Replace the MS electron multiplier, or any .other faulty
components.

9.4 Optional calibration for vinyl chloride using a certified gaseous
mixture of vinyl chloride in nitrogen can be accomplished by the
following steps.

9.4.1 Fill the purging device with 25.0 mL (or 5-mL) of reagent water
or aqueous calibration standard.

9.4.2 Start to purge the aqueous mixture. Inject a known volume
(between 100 and 2000 ML) of the calibration gas (at room
temperature) directly into the purging device with a gas tight
syringe. Slowly inject the gaseous sample through a septum seal
at the top of the purging device at ,2000 ML/min. If the
injection of the standard 1s made through the aqueous sample
inlet port, flush the dead volume with several mL of room air or
carrier gas. Inject the gaseous standard before 5 min of the
Il-m1n purge time have elapsed.

9.4.3 Determine the aqueous equivalent concentration of vinyl chloride
standard, in nq/l, injected with the equation:

S • 0.102 (C)(V)

where S « Aqueous equivalent concentration
of vinyl chloride standard in Mg/L;

C • Concentration of .gaseous standard in ppm (v/v);
V - Volume of standard injected In mill inters.

10. QUALITY CONTROL

10.1 Quality control (QC) requirements are the initial demonstration of
laboratory capability followed by regular analyses of laboratory
reagent blanks, field reagent blanks, and laboratory fortified
blanks. The laboratory must maintain records to document the quality
of the data generated. Additional quality control practices are
recommended. v

10.2 Initial demonstration of low system background. Befere any samples
are analyzed, it must be demonstrated that a laboratory reagent blank
(LRB) Is reasonably free of contamination that would prevent the
determination of any analyte of concern. Sources of background
contamination are glassware,-purge gas, sorbants, and equipment.
Background contamination must be reduced to an acceptable level
before proceeding with the next section. In general, background from
method analytes should be below the method detection limit.
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10.3 Initial demonstration of laboratory accuracy and precision. Analyze
five to seven replicates of a laboratory fortified blank containing
each analyte o_f concern at a concentration in the range of 0.2-5 nq/l
(see regulations and maximum contaminant levels for guidance on
appropriate concentrations).

10.3.,1 Prepare each replicate by adding an appropriate aliquot of a
quality control sample to reagent water. If a quality
control sample containing the method analytes Is not
available, a primary dilution standard made from a source of
reagents different than those used to prepare the calibration
standards may be used. Also add the appropriate amounts of
internal standard and surrogates if they are being used.
Analyze each replicate according to the procedures described
in Section 11, and on a schedule that results in the analyses
of all replicates over a period of several days.

10.3.2 Calculate the measured concentration of each analyte In each
replicate, the mean concentration of each analyte in all
replicates, and mean accuracy (as mean percentage of true
value) for each analyte, and the precision (as relative
standard deviation, RSO) of the measurements for each
analyte. Calculate the MOL of each analyte using the
procedures described in Sect. 13.2 (2).

10.3.3 For each anaTyte and surrogate, the mean accuracy, expressed
as a percentage of the true value, should be 80-120% and the
RSO should be <20%. Some analytes. particularly the early
elutlng gases and late eluting higher molecular weight
compounds, are measured with less accuracy and precision than
other analytes. The method detection limits must be
sufficient to detect analytes at the required levels. If
these criteria are not met for an analyte, take remedial
action and repeat the measurements for that analyte to
demonstrate acceptable performance before samples are
analyzed.

10.3.4 Develop and maintain a system of control charts to plot the
precision and accuracy of analyte and surrogate measurements
as a function of time. Charting of surrogate recoveries is
an especially valuable activity since these are present in
every sample and the analytical results will form a signi-
ficant record of data quality.

10.4 Monitor the Integrated areas of the quantitation ions of the internal
standards and surrogates In continuing calibration checks. These
should remain reasonably constant over time. A drift of more than
50% in any area is indicative of a loss in sensitivity, and the
problem must be found and corrected. These Integrated areas should
also be reasonably constant in laboratory fortified blanks and
sampl.es.
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10.5 Laboratory reagent blanks. With each batch of samples processed as a
group within a work shift, analyze a laboratory reagent blank to
determine the--background system contamination. A FRB (Sect. 10.7)
may be use~d in place of a LRB.

•10.6 With each batch of samples processed as a group within a work shift,
analyze a single laboratory fortified blank (LFB) containing each
analyte of concern at a concentration as determined in 10.3. If more
than 20 samples are included in a batch, analyze one LFB for every 20
samples. Use the procedures described In 10.3.3 to evaluate the
accuracy of the measurements, and to estimate whether the method
detection limits can be obtained. If acceptable accuracy and method
detection limits cannot be achieved, the problem must be located and
corrected before further samples are analyzed. Add these results to
the on-going control charts to document data quality.

10.7 With each set of field samples a field reagent blank (FRB) should'be
analyzed. The results of these analyses will help define contamina-
tion resulting from field sampling and transportation activities. If
the FRB shows unacceptable contamination, a LRB must be measured to
define the source of the impurities.

10.8 At least quarterly, replicates of laboratory fortified blanks should
be analyzed to determine the precision of the laboratory measure-
ments. Add these results to the on-going control charts to document
data quality. .

10.9 At least quarterly, analyze a quality control sample (QCS) from an
external source. If measured analyte concentrations are not of
acceptable accuracy, check the entire analytical procedure to locate
and correct the problem source.

10.10 Sample matrix effects have nut been observed when this method is used
with distilled water, reagent water, drinking water, and ground
water. Therefore, analysis of a laboratory fortified sample matrix
(LFM) 1s not required. It 1s recommended that sample matrix effects
be evaluated at least quarterly using the QCS described in 10.9.

10.11 Numerous other quality control measures are Incorporated into other
parts of this procedure, and serve to alert the analyst to potential
problems.

11.

11.1 SAMPLE INTRODUCTION AND PURGING

11.1.1 This method is designed for a 25-mL sample volume, but a
smaller (5 mL) sample volume 1s recommended if the GC/MS
system has adequate sensitivity to achieve the required
method detection limits. Adjust the purge gas (nitrogen or
helium) flow rate to 40 mL/m1n. Attach the trap inlet to the
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purging device and open the syringe valve on the purging
device.

11.1.2 Remove the plungers from two 25-mL (or 5-mL depending on
sample size) syringes and attach a closed syringe valve to
each. Warm the sample to room temperature, open the sample
bottle, and carefully pour the sample into one of the syringe
barrels to just short of overflowing. Replace the syringe
plunger, invert the syringe, and compress the sample. Open
the syringe valve and vent any residual air while adjusting
the sample volume to 25.0-mL (or 5-mL). For samples and
blanks, add 5-ML of the fortification solution containing the
internal standard and the surrogates to the sample through
the syringe valve. For calibration standards and laboratory
fortified blanks, add 5-ML of the fortification solution
containing the internal standard only. Close the valve.
Fill the second syringe in an identical manner from the same
sample bottle. Reserve this second syringe for a reanalysis
1f necessary.

11.1.3 Attach the sample syringe valve to the syringe valve on the
purging device. Be sure that the trap is cooler than 25°C,
then open the sample syringe valve and inject the sample Into,
the purging chamber. Close both valves and initiate purging.
Purge the sample for 11.0 m1n at ambient temperature.

11.2 SAMPLE OESORPTION

11.2.1 Non-cryogenic Interface -- After the Il-m1n purge, place the
purge and trap system in the desorb mode and preheat the trap
to 180°C without a flow of desorption gas. Then simultan-
eously start the flow of desorption gas at 15-mL/mln for
about 4 m1n, begin the temperature program of the gas
chromatograph, and start data acquisition.

11.2.2 Cryogenic Interface -- After the Il-m1n purge, place the
purge and trap system in the desorb mode, make sure the
cryogenic Interface Is a -150°C or lower, and rapidly heat
the trap to 180°C while backflush ing with an inert gas at
4 ml/mln for about 5 m1n. At the end of the 5 min desorp-
tion cycle, rapidly heat the cryogenic trap to 250°C, and
simultaneously begin the temperature program of the gas
chromatograph, and start data acquisition.

11.2.3 While the trapped components are being Introduced into the
gas chromatograph (or cryogenic Interface), empty the purging
device using the sample syringe and wash the chamber with two
25-mL flushes of reagent water. After the purging device has
been emptied, leave syringe valve open to allow the purge gas
to vent through the sample Introduction needle.

304



11.3 GAS CHROMATOGRAPHY/MASS SPECTROMETRY -- Acquire and store data over
the mass range 35-260 with a total cycle time (including scan
overhead time.X of 2 sec or less. Cycle time must be adjusted to
measure ftve or more spectra during the elution of each GC peak.
Several alternative temperature programs can be used.

11.3.1 Single ramp linear temperature program for wide bore columns
1 and 2 with a jet separator. Adjust the helium carrier gas
flow rate to about 15 mL/min. The column temperature is
reduced 10°C and held for 5 min from the beginning of
desorption, then programmed to 160°C at 6°C/m1n, and held
until all components have eluted.

11.3.2 Multi-ramp linear temperature program for wide bore column 2
with the open split Interface. Adjust the helium carrier gas
flow rate to about 4.6 mL/m1n. The column temperature is
reduced 10°C and held for 6 min from the beginning of
desorption, then heated to 70°C at I0°/m1n, heated to 120°C
at 5°/min, heated to 180° at 8°/min, and held at 180° until
all compounds have eluted.

11.3.3 Single ramp linear temperature program for narrow bore column
3 with a cryogenic interface. Adjust the helium carrier gas
flow rate to about 4 nL/m1n. The column temperature is
reduced 10°C and held for 5 m1n from the beginning of
vaporization from the cryogenic trap, programmed at 6°C/min
for 10 m1n, then 15°C/min for 5 min to 145°C, and held until
all components have eluted.

11.4 TRAP RECONDITIONING -- After desorbing the sample for 4 m1n,
recondition the trap by returning the purge and trap system to the
purge mode. Walt 15 sec, then close the syringe valve on the
purging device to begin gas flow through the trap. Maintain the trap
temperature at 180°C. After approximately 7 m1n, turn off the trap
heater and open the syringe valve to stop the gas flow through the
trap. When the trap 1s cool, the next sample can be analyzed.

11.5 TERMINATION OF DATA ACQUISITION -- When all the sample components
have eluted from the GC, terminate MS data acquisition. Use
appropriate data output software to display full range mass spectra
and appropriate plots of ion abundance as a function of time. If any
Ion abundance exceeds the system working range, dilute the sample
aliquot in the second syringe with reagent water and analyze the
diluted aliquot.

11.6 IDENTIFICATION OF ANALYTES -- Identify a sample component by
comparison of Its mass spectrum (after background subtraction) te a
reference spectrum In the user-created data base. The GC retention
time of the sample component should be within three standard
deviations of the mean retention time of the compound in the
calibration mixture.
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11.6.1 In general, all Ions that are present above 10% relative
abundance In the mass spectrum of the standard should be
present in the mass spectrum of the sample component and
"should agree within absolute 20%. For example, if an ion has
a relative abundance of 30% in the standard spectrum, its

) abundance in the sample spectrum should be in the range of 10
i , to 50%. Some ions, particularly the molecular ion, are of
| special importance, and should be evaluated even if they are
i below 10% relative abundance.

11.6.2 Identification requires expert judgement when sample
components are not resolved chromatographically and produce
mass spectra containing ions contributed by more than one
analyte. When GC peaks obviously represent more than one
sample component (i.e., broadened peak with shoulder(s) or
valley between two or more maxima), appropriate analyte
spectra and background spectra can be selected by examining
plots of characteristic Ions for tentatively identified
components. When analytes ceelute (i.e., only one GC peak is
apparent), the identification criteria can be met but each
analyte spectrum will contain extraneous Ions contributed by
the coeluting compound. Because purgeable organic compounds
are relatively small molecules and produce comparatively
simple mass spectra, this Is not a significant problem for
most method analytes.

11.6.3 Structural isomers that produce very similar mass spectra can
be explicitly identified only if they have sufficiently
different GC retention times. Acceptable resolution is
achieved if the height of the valley between two peaks is
less than 25% of the average height of the two peaks.
Otherwise, structural isomers are Identified as Isomeric
pairs. Two of the three Isomeric xylenes and two of the
three dlchlorobenzenes are examples of structural isomers
that may not be resolved on the capillary columns. If
unresolved, these groups of Isomers must be reported as
Isomeric pairs.

11.6.4 Methylene chloride and other background components appear in
variable quantities in laboratory and field reagent blanks,
and generally cannot be accurately measured. Subtraction of
the concentration In the blank from the concentration in the
sample 1s not acceptable because the concentration of the
background In the blank 1s highly variable.

12. CALCULATIONS

12.1 Complete chromatograph1c resolution- Is not necessary for accurate and
precise measurements of analyte concentrations if unique ions with
adequate intensities are available for quantitation.
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12.1.1 Calculate analyte and surrogate concentrations.

. (Ax)(Q1s) 1000 '

where: Cx • concentration of analyte or surrogate In yg/l. in
the water sample.

Ax • integrated abundance of the quantitation ion
of the analyte In the sample.

AIS • integrated abundance of the quantitation ion
of the Internal standard Hn the sample.

Qis • total quantity (In nlcrograms) of Internal
standard added to the water sample. -,

V • original water sample volume in mL.
RF - mean response factor of analyte from the

initial calibration.

12.1.2 Alternatively, .use the GC/MS system software or other
available proven software to compute the concentrations of
the analytes and surrogates from the second or third order
regression curves.

12.1.3 Calculations should utilize all available digits of precis-
Ion, but final reported concentrations should be rounded to
an apprtpriate number of significant figures (one digit of
uncertainty). Experience Indicates that three significant
figures may be used for concentrations above 99 itq/l, two
significant figures for concentrations between 1- 99
and one significant figure for lower concentrations.

12.1.4 Calculate the total trlhalomethane concentration by summing
the four Individual trlhalomethane concentrations in

13. ACCURACY AMP PRECISION

13.1 Single laboratory accuracy and precision data were obtained for the
method analytes using laboratory fortified blanks with analytes at
concentrations between 1 and 5 uq/l. Four sets of results were
obtained using the three columns .specified (Sect. 6.3.2) and the open
split, cryogenic, and jet separator Interfaces (Sect. 6.3.3). These
data are shown in Tables 4-6.

13.2 With these data, method detection limits were calculated using the
formula (2):

HN- • s tfn-U-alpha - 0.99)

where:
/ •

t(n-l 1-aloha • 0 99) * Student's t value for the 9f% confidence\ P * ,_yi?»/^ n..j dtgrtt$ of fTMtfMt
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n « number of replicates

S » the standard deviation of the
replicate analyses.
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TABLE 1. MOLECULAR WEIGHTS AND QUAKTITATION IONS FOR METHOD ANALYTES

CoinDOund

Primary
Quantitation

Ion

Secondary
Quantitation

Ions

Internal standard

Fluorobenzene 96

Surrogates

4-Bromofluorobenzene 174
l,2-Q1chlorobenzene-d4 150

Target Analvtes

Benzene 78
Bromobenzene 156
Bromochloromethane 128
Bromodichloromethane 162
Bromoform 250
Bromomethane 94
n-Butylbenzene 134
sec-Butyl benzene 134
tert-Butyl benzene 134
Carbon tetrachloride 152
Chlorobenzene 112
Chloroethane 64
Chloroform 118
Chloromethane 50
2-Chlorotoluene 126
4-Chlorotoluene 126
01bromochloromethane 206
l,2-01bromo-3-Chloropropane 234
1,2-Oibromoethane 186
Oibromomethane 172
1,2-01Chlorobenzene 146
1,3-01Chlorobenzene 146
1,4-01Chlorobenzene 146
Olchlorodlfluoromethane 120
1,1-Oichloroethane 98
1,2-01chloroethane 98
1,1-Oichloroethene 96
cis-1,2-D1chloroethene 96
trans-l,2-01chloroethene 96
1,2-Oichloropropane 112
1,3-Oichloropropane 112
2,2-Oichloropropane 112
l,l-01chloropropene 110

96

95
152

78
156
128
83
173
94
91
105
119
117
112
64
83
50
91
91
129
75
107
93)
146
146
146
85
63
62
96
96
96
63
76
77
75

77

174,176
115,150

77
77,158
49,130
85,127
175,252

96
134
134
91
119

77,114
66
85
52
126
126
127

155,157
109,188
95,174
111,148

148
148

111
111

87
65,83

98
61,63
61,98
61,98

112
78
97

110,77
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TABLE 1. (continued)

Comoound MM*

Primary
Quantitation

IM

Secondary
Quantitation

Ions

cis-1, 3 -dichl oropropene
trans -1,3-di chl oropropene
Ethyl benzene
Hexachl orobutad 1 ene
I sopropyl benzene
4-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propyl benzene
Styrene
1,1,1, 2-Tetrachl oroethane
1,1,2 , 2-Tetrachl oroethane
Tetrachloroethene
To1 uene
1,2,3-Trichlorobenzene
1 , 2, 4-TM chl orobenzene
1 , 1 , l-Tr1chloroethane
1,1,2-Trlchloroethane
Trichl oroethene
Trichl orof 1 uoromethane
1,2,3-Trichloropropane
1 , 2 , 4-Tr 1 methyl benzene
1,3, 5-Tr1methy1 benzene
Vinyl Chloride
o-Xylene
m-Xylene
p-Xylene

110
110
106
258
120
134
84
128
120
104
166
166
164
92
180
180
132
132
130
136
146
120
120
62
106
106
106

75
75
91
225
105
119
84
128
91
104
131
83
166
92
180
180
97
83
95
101
75
105
105
62
106
106
106

110
110
106
260
120
134,91
86,49

120
78
133,119
131,85
168,129
91
182
182
99,61
97,85
130,132
103
77
120
120
64
91
91
91

aMono1sotopic molecular weight calculated from the atomic masses of the
isotopes with the smallest masses.
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TABLE 2. CHROMATOGRAPH1C RETENTION TIMES FOR METHOD ANALYTES
ON THREE COLUMNS WITH FOUR SETS OF CONDITIONS*

- '" Retention K
Time (min:sec)

Compound Cojumn 1° Column 2" Column 2C Column 3d

internal standard,

Fluorobenzene 8:49 6:27 14:06 8:03

Surrogates

4-Bromofluorobenzene 18:38 15:43 23:33
l,2-01chlorobenzene-d4 22:16 19:08 27:25

Target Analvtes

Benzene 8:14 5:40 13:30 7:25
Bromobenzene 18:57 15:52 24:00 16:25
Bromochloromethane 6:44 4:23 12:22 5:38
Bromodichloromethane 10:35 8:29 15:48 9:20
Bromoform 17:56 14:53 22:46 15:42
Bromomethane 2:01 0:58 4:48 1:17
n-Butyl benzene 22:13 19:29 27:32 17:57
sec-Butyl benzene 20:47 18:05 26:08 17:28
tert-Butylbenzene 20:17 17:34 25:36 17:19
Carbon Tetrachloride 7:37 5:16 13:10 7:25
Chlorobenzene 15:46 13:01 20:40 14:20
Chloroethane 2:05 1:01 1:27
Chloroform 6:24 4:48 12:36 5133
Chloromethane 1:38 0:44 3:24 0:58
2-Chlorotoluene 19:20 16:25 24:32 16:44
4-Chlorotoluene 19:30 16:43 24:46 16:49
Cyanogen chloride 1:03
01bromochloromethane 14:23 11:51 19:12 12:48
1,2-01bromo-3-Chloropropane 24:32 21:05 18:02
1,2-Olbromoethane 14:44 11:50 19:24 13:36
Olbromomethane 10:39 7:56 15:26 9:05
l,2-01chlorobenzene 22:31 19:10 27:26 17:47
1,3-01Chlorobenzene 21:13 18:08 26:22 17:28
l,4-01ch1orobenzene 21:33 18:23 26:36 17:38
01chlorod1f1uoromethane 1:33 0:42 3:08 0:53
l,l-01chloroethane 4:51 2:56 10:48 4:02
1,2-01chloroethane 8:24 5:50 13:38 7:00
1,1-Oichloroethene 2:53 1:34 7:50 2:20
cis-l,2-01chloroethene 6:1-1 3:54 11:56 5:04
trans-l,2-01chloroethene 3:59 2:22 9:54 3:32
l,2-01chloropropane 10:05 7:40 15:12 3:56
l,3-Q1chloropropane 14:02 11:19 18:42 12:29
2,2-01chloropropane 6:01 3:48 11:52 5:19
l,l-01chloropropene 7:49 5:17 13:06 7:10
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Comoound

TABLE 2. (continued)

Retention Time, (min:sec)
Column lb Column 2° Column 2C Column 3d

cis-l,3-dichl oropropene
trans-l,3-dichloropropene
Ethyl benzene
Hexachlorobutadiene ,
I sopropyl benzene
4-Isopropyltoluene
Methylene Chloride
Naphthalene
n-Propyl benzene
Styrene
1,1,1 , 2-Tetrachl oroethane
1 , 1 ,2, 2 -Tetrachl oroethane
Tetrachl oroethene
Toluene
1,2,.3-Trichlorobenzene
1, 2, 4-Tri Chlorobenzene
1,1,1 -Trichl oroethane
1 , 1 ,2-Tr1chloroethane
Tri chl oroethene
Tri chl orof 1 uoromethane
1 , 2 , 3 - Tr1 chl oropropane
1,2, 4-Trimethyl benzene
1 , 3 , 5-Trimethyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

15:59
26:59
13:04
21:12
3:36

27:10
19:04
17:19
15:56
18:43
13:44
12:26
27:47
26:33
7:16
13:25
9:35
2:16
19:01
20:20
19:28
1:43

17:07
16:10
16:07

13:23
23:41
15:28
18:31
2:04
23:31
16:25
14:36
13:20
16:21
11:09
10:00
24:11
23:05
4:50
11:03
7:16
1:11

16:14
17:42
,16:54
0:47
14:31
13:41
13:41

17:54 ,
16:42
21:00
32:04
23:18
26:30
9:16

32:12
24:20
22:24
20:52
24:04
18:36
17:24
32:58
31:30
12:50
18:18
14:48
6:12
24:08
31:30
24:50
3:56
22:16
21:22
21:18

14:44
19:14
16:25
17:38
2:40
19:04
16:49
15:47
14:44
15:47
13:12
11:31
19:14
18:50
6:46
11:59
9:01
1:46

16:16
17:19
16:59
1:02
15:47
15:18
15:18

'Columns 1-3 are those given 1n Sect. 6.3.2.1; retention times were measured
from the beginning of thermal desorption from the trap (columns 1-2) or from

.the beginning of thermal release from the cryogenic Interface (column 3).
bGC conditions given in Sect. 11.3.1.
5GC conditions given in Sect. 11.3.2.
dGC conditions given In Sect. 11.3.3.
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TABLE 3. ID* ABUNDANCE CRITERIA FOR 4-BRCHOFLUOR08EM2ENE (BFB)

Mass ~~
(M/z) Relative Abundance Criteria

-50 15 to 40% of mass 95
75 30 to 80% of mass 95
95 Base Peak, 100% Relative Abundance
96 5 to 9% of mass 95
173, < 2% of mass 174
174 > 50% of mass 95
175 5 to 9% of mass 174
176 > 95% but < 101% of mass 174
177 5 to 9% of mass 176
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TABLE 4 ACCURACY AND PRECISION DATA FROM 16-31 DETERMINATIONS OF THE METHOD
ANALYTES IN REAGENT WATER USING HIDE BORE CAPILLARY COLUMN 1*

t

Comoound

Benzene
Bromobenzene
Bromochl oromethane
Bromod 1 chl oromethane
Bromoform
Bromomethane
n- Butyl benzene
sec-Butyl benzene
tert-Butyl benzene
Carbon tetrachl oride
Chlorobenzene
Chloroethane
Chloroform
Chl oromethane
2-Chlorotoluene
4-Chlorotoluene
01 bromochl oromethane
l,2-01bromo-3-ch1oropropane
1,2-Olbnxnoethane
Oibromomethane
1, 2 -Oi Chlorobenzene
1,3 -01 Chlorobenzene
1,4-Oichlorobenzene
01 chl orod i f 1 uoromethane
1,1-Oichloroethane
1,2-01 chl oroethane
1,1 -01 chl oroethene
cis-1, 2 Oichloroethene
trans- 1,2 -01 chl oroethene
1,2 -01 chl oropropane
1 , 3 -01 chl oropropane
2, 2 -01 chl oropropane
1 , 1 - 01 chl oropropene
c i s - 1 , 2 -01 chloropropene
trans- 1 , 2-01di1oropropene
Ethyl benzene
Hexachlorobutadlene
I sopropyl benzene
4-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propyl benzene
Styrene

True
Cone.
Range
(ua/L)

0.1-10
0.1-10
0.5-10
0.1-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.1-10
0.5-10
0.5-10
0.5-10
0.1-10
0.1-10
0.1-10
0.5-10
0.5-10
0.5-10
0.1-10
0.5-10
0.2-20
0.5-10
0.5-10
0.1-10
0.1-10
0.5-10
0.1-10
0.1-10
0.1-10
0.5-10
0.5-10

0.1-10
0.5-10
0.5-10
0.1-10
0.1-10
0.1-100
0.1-10
0.1-100

Mean
Accuracy

(% of True
Value!

97
100
90
95
101
95
100
100
102
84
98
89
90
93
90
99
92
83
102
100
93
99
103
90
96
95
94
101
93
97
96
86
98

99
100
101
99
95
104
100
102

Rel.
Std.
Oev.
(%}

5.Z
5.5
6.4
6.1
6.3
8.2
7.6
7.6
7.3
8.8
5.9
9.0
6.1
8.9
6.2
8.3
7.0
19.9
3.9
5.6
6.2
6.9
6.4
7.7
5.3
5.4
6.7
6.7
5.6
6.1
6.0
16.9
8.9

8.6
6.8
7.6
6.7
5.3
8.2
5.8
7.2

Method
Oet.

Limit
llM/l)

0.04
0.03
0.04
0.08
0.12
0.11
0.11
0.13
0.14
0.21
0.04
0.10
0.03
0.13
0.04
0.06
0.05
0.26
0.06
0.24
0.03
0.12
0.03
0.10
0.04
0.06
0.12
0.12
0.06
0.04
0.04
0.35
0.10

0.06
0.11
0.15
0.12
0.03
0.04
0.04
0.04
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TABLE 4. (Continued)

Comoound

1,1,1 , 2-Tetrachl oroethane
1,1, 2, 2 -Tetrachl oroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1, 2, 4-Tr1 Chlorobenzene
Ul,l-Tr1chloroethane
1,1,2-Trlchloroethane
Trichl oroethene
Trichlorofluoromethane
I , 2 , 3-Trichloropropane
1, 2, 4-Trimethyl benzene
1, 3, 5-Trimethyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

True
Cone.
Range
lua/l]

0.5-10
0.1-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.5-10
0.1-31
0.1-10
0.5-10

Mean
Accuracy

(% of True
Value)

90
91
89
102
109
108
98
104
90
89
108
99
92
98
103
97
104

Rel.
Std.
Oev.
(%)

6.8
6.3
6.8
8.0
8.6
8.3
3.1
7.3
7.3
8.1
14.4
3.1
7.4
6.7 ,
7.2
6.5
7.7

Method
Oet.

Limit
(uo/L)

0.05
0.04
0.14
0.11
0.03
0.04
0.08
0.10
0.19
0.08
0.32
0.13
0.05
0.17
0.11
0.05
0.13

aOata obtained by Robert W. Slater using column 1 with a jet separator
interface and a quadrupole mass spectrometer (Sect. 11.3.1) with analytes
divided among three solutions.
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TABLE 5. ACCURACY AND PRECISION DATA FROM SEVEN DETERMINATIONS OF THE
METHOD ANALYTES IN REAGENT WATER USING THE CRYOGENIC TRAPPING
OPTION AND A NARROW BORE CAPILLARY COLUMN 3*

t

Cflmoound

Benzene
Bromobenzene
Bromochl oromethane
Bromodi chl oromethane
Bromoform
Bromomethane
n-8utyl benzene
sec-Butyl benzene
tert-Butyl benzene
Carbon tetrachl oride
Chlorobenzene
Chloroethane
Chloroform
Chl oromethane
2-Chlorotoluene
4-Chlorotoluene
Cyanogen chloride0
Di bromochl oromethane
l,2-01bromo-3-chloropropane
1,2-Oibromoethane
Oibromome thane
1,2-Oichlorobenzene
1,3-Oichlorobenzene
1,4-Oichlorobenzene
Oi chl orodi f 1 uoromethane
1,1-Oichloroethane
l,2-01chloroethane
l,l-01chloroethene
cis-1,2 Oichloroethene
trans-l,2-01ch1oroethene
1,2 -01 chl oropropane
1 , 3 - 01 ch 1 oropropane
2, 2 -01 chl oropropane
1,1 -01 chl oropropene
ci s - 1 ,3-01ch1 oropropene
trans- 1 , 3-01 chl oropropene
Ethyl benzene
Hexachl orobutadi ene
I sopropyl benzene
4-Isopropyltoluene
Methylene chloride
Naphthalene

True
Cone.
(i«J/L)

0.1
0.5
0.5
0.1
0.1
0.1
0.5
0.5
0.5
0.1
0.1
0.1
0.1
0.1
0.1
o.i
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.5
0.5
0.5
0.1

Mean
Accuracy
(% of True
Value)

99
97
97
100
99
99
94
90
90
92
91
100
95
99
99
96
92
99
92
97
93
97
99
93
99
98
100
95
100
98
96
99
99
98

99
100
98
87
97
98

Rel.
Std.
Oev.
(%)

6.2
7.4
5.8
4.6
5.4
7.1
6.0
7.1
2.5
6.8
5.8
5.8
3.2
4.7
4.6
7.0
10.6

. 5.6
10.0
5.6
6.9
3.5
6.0
5.7
8.8
6.2
6.3
9.0
3.7
7.2
6.0
5.8
4.9
7.4

5.2
6.7
6.4
13.0
13.0
7.2

Method
Dect.
Limit
fug/Li

0.03
0.11
0.07
0.03
0.20
0.06
0.03
0.12
0.33
0.08
0.03
0.02
0.02
0.05
0.05
0.05
0.30
0.07
0.05
0.02
0.03
0.05
0.05
0.04
0.11
0.03
0.02
0.05
0.06
0.03
0.02
0.04
0.05
0.02

0.03
0.04
0.10
0.26
0.09
0.04
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TABLE S. (Continued)

Compound

n-Propyl benzene
Styrene
1,1,1 , 2-Tetrachl oroethane
1,1, 2, 2-Tetrachl oroethane
Tetrachl oroethene
Toluene
1 , 2 , 3 -Tr1 chl orobenzene
I,i,4-Tr1chlorobenzene
1,1,1 -Trichl oroethane
1,1,2-Tri chl oroethane
Trichl oroethene
Tr 1 chl orof 1 uoromethane
1 , 2 , 3-Tri chl oropropane
1 , 2 , 4-Trimethyl benzene
1,3, 5-Trimethyl benzene
Vinyl chloride
o-Xylene
o-Xylene
p-Xylene

True
Cone.
(ug/L)

0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Mean
Accuracy
(% of True
Value)

99
96
100
100
96
100
98
91
100
98
96
97
96
96
99
96
94
94
97

Re1.
Std.
Oev.
(%)

6.6
19.0
4.7
12.0
5.0
5.9
8.9
16.0
4.0
4.9
2.0
4.6
6.5
6.5
4.2
0.2
7.5
4.6
6.1

Method
Oect.
Limit
(ug/1)

0.06
0.06
0.04
0.20
0.05
0.08
0.04
0,20
0.04
0.03
0.02
0.07
0.03
0.04
0.02
0.04
0.06
0.03
0.06

aOata obtained by Caroline A. Madding using column 3 with a cryogenic
interface and a quadrupole mass spectrometer (Sect 11.3.3).

"Reference 8.
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TABLE 6. ACCURACY AND PRECISION DATA FROM SEVEN DETERMINATIONS
Of THE METHOD ANALYTES IN REAGENT WATER USING WIDE BORE
CAEILLARY COLUMN 2*

Comoound

Mean Accuracy
(% of True

Value, RSO
NQ.P 2 uo/L Cone.) (%)

Mean Accuracy
(% of True

Value, RSO
0.2 ug/L Cone.) (r.)

Internal Standard

Fluorobenzene ^ 1

Surrogates'

4-8romofluorobenzene 2 98
l,2-01chlorobenzene-d4 3 97

Target Analvtes

Benzene
Bromobenzene
Bromochloromethane
Bromod1chloromethane
Bromoform
Bromomethane
n- Butyl benzene
sec-Butyl benzene
tert-Butyl benzene
Carbon tetrachloride
Chlorobenzene
Chloroethanec
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
01bromochloromethane
1,2-01bromo-3-chloropropane0
l,2-01bromoethanec
Olbromomethane 13 99
1,2-01Chlorobenzene 45 93
1,3-01Chlorobenzene 46 100
1,4-01Chlorobenzene 47 98
Oichlorodlfluoromethane 14 38
1,1-Oichloroethane 15 97
1,2-01chloroethane 16 102
1,1-01chloroethene 17 90
cis-l,2-01ch1oroethene 18 100
trans-l,2-01ch1oroethene 19 92

37
38
4
5
6
7
39
40
41
8
42

9
10
43
44
11

97
102
99
96
89
55
89
102
101
84
104

97
110
91
89
95

1.3
3.2

4.4
3.0
5.2
1.8
2.4
27.
4.8
3.5
4.5
3.2
3.1

2.0
5.0
2.4
2.0
2.7

2.1
2.7
.0
1

4
4
25.
2.3
3.8
2.2
3.4
2.1

96
95

113
101
102
100
90
52
87
100
100
92
103

95
d
108
108
100

95
94
87
94
d
85
100
37
39
85

1.3
1.7

1.3
1.9
2.9
1.8
2.2
6.7
2.3
2.8
2.9
2.6
1.6

2.1

3.1
4.4
3.0

2.2
5.1
2.3
2.3

3.6
2.1
3.3
2.9
2.3
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Comoound

TABLE 6. (Continued)

Mean Accuracy
(% of True

Value,
No.P 2 ug/L Cone.)

RSO

Mean Accuracy
(% of True

Value,
0.2 ug/L Cone.

RSO

4

1,2-Oichloropropane
1,3-Oichloropropane
2 , 2 -01 chl oropropane0
1 , 1 -01 chl oropropene0
cis-1, 3-01chloropropene°
trans-l,3-01chloropropene
Ethyl benzene
Hexachlorobutadiene
I sopropyl benzene
4-Isopropyltoluene
Methylene chloride
Naphthalene
n-Propyl benzene
Styrene
1,1,1,2-Tetrachloroethane
1, 1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trlchlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Tri chl orof 1 uoromethane
1,2,3-Trichloropropane
1,2, 4- Trimethyl benzene
1 , 3, 5-Trimethyl benzene
Vinyl chloride
o-Xylene
m-Xylene
p-Xylene

20
21

25
48
26
49
50
27
51
52
53
28
29
30
54
55
56
31
32
33
34
35
57
58
36
59
60
61

102
92

96
96
91
103
95
e
93
102
95
99
101
97
105
90
92
94
107
99
31
97
93
88
104
97
f
98

2.2
3.7

1.7
9.1
5.3
3.2
3.6

7.6
4.9
4.4
2.7
4.6
4.5
2.8
5.7
5.2
3.9
3.4
2.9
4.6
3.9
3.1
2.4
3.5
1.8

2.3

103
93

^

99
100
38
101
95
e
78
97
104
95
84
92
126
78
83
94
109
106
48
91
106
97
115
98
f
103

2.9
3.2

2.1
4.0
2.4
2.1
3.1

8.3
2.1
3.1
3.8
3.6
3.3
1.7
2.9
5.9
2.5
2.8
2.5

13. .,
2.8
2.2
3.2
14.
1.7

1.4

aOata obtained by James W. Elchelberger using column 2 with the open split
interface and an ion trap mass spectrometer (Sect. 11.3.2) with all method
analytes In the same reagent water solution.
^Designation In Figures 1 and 2.
°Not measured; authentic standards were not available.
dNot found at 0.2 nq/l.
*Not measured; methylene chloride was in the laboratory reagent blank.
'm-xylene coelutes with and cannot be distinguished from its Isomer p-xylene,
No 61.
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PACKING PROCEDURE
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FIGURE 3. NORMALIZED TOTAL ION CURRENT CHROHATOCRAM FROM A VOLATILE COMPOUND CALIBRATION MIXTURE CONTAINING 25 ng
(5 Mg/L) OF HOST COMPOUNDS. THE COMPOUND IDENTIFICATION NUMBERS ARE GIVEN IN TABLE 6.
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FIGURE 4. AMPLIFIED FIRST EIGHT MINUTES OF A TOTAL ION CURRENT CHROMATOCRAM FROM A VOLATILE COMPOUND CALIBRATION
MIXTURE CONTAINING 25 ng (5 Mg/L) OF EACH COMPONENT. THE COMPOUND IDENTIFICATION NUMBERS ARE GIVEN IN
TABLE 6.
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APPENDIX C

CALIBRATION AND MAINTENANCE PROCEDURE FOR

ANALYTICAL FIELD EQUIPMENT

16813/55



Procedure: 6617G02
Revision: 0
Date: 4/85
Page: 1 of 6

CALIBRATION AND MAINTENANCE PROCEDURE
YSI.MODEL 33 S-C-T METER

1.0 INTRODUCTION . .

This procedure presents steps to calibrate and naincain the YSI Model
33 S-C-T aeter. Operation principles, procedures, and equipment
specifications are presented in Procedure 5617002 and are not repeated

here.

2.0 CALIBRATION

2.1 Temperature

2.1.1 Temperature Knob Setting

It is possible for the temperature knob to become loose or
slip from, its normal position. In an emergency, the dial
can be repositioned. It must be emphasized that this is
an emergency procedure only and that the instrument should
be returned to the factory for proper recalibration - at
the earliest opportunity.

To recalibrate the temperature setting:

1. Red line instrument and then place probe in saaple of
knoMi conductivity.

2. Read and record the temperature and conductivity of
the solution using appropriate settings. Leave probe
in solution.

3. Determine the- salinity of the solution by running a
line vertically on Figure 1 until it intersects the
appropriate 'C line. From this intersection, extend a
line horizontally to the left edge of the graph
(Figure 1). This determines the salinity of the

AR8-11 M^1'-



6. Number of days analysis and data required after laboratory receipt of
samples: j

21 days . .

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program:

Inorganic^analysis as per SOW 7/88, with the exceptions listed in
Attachments II and III. ICP emission spectroscopy analysis follows the SOW
mentioned above for sample preparation and analysis protocol with the
instrument detection limits^and matrix spike levels given in Attachment II
and the QC-audits as described in Attachment III. GFAA analyses may be run
undigested if the samples are free of particulates. If particulates are

i present the samples are to be digested as per SOW mentioned above. ~A
1 detailed set of instructions for conducting The GFAA analyses are included

in Attachment III. Special instrument detection limits and matrix spike
levels are listed on Attachment II.

\

8. Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): 1) Check the pH of
each sample (wide range pH paper is acceptable). If the pH values are
outside of the specified limits of SCW, contact Region V for instructions.
2) Instrument Detection limits (IDL) of Attachment II are to be met prior
to any'sample analysis. 3) Spike all parameters as per Attachment flT

The GFAA protocol is specified in Attachment III. The frequency and limits
oF certain audits are changed from that given in SOW for all analyses as
p e r Attachment I I I . ' ~

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation,.etc.). If not completed,
format of results will be left to program discretion.

All of the deliverables included in SOW 7/88 or current SCW are required.
Also, provide current quarterly XI, XII, XIII for each case. Submit Form
VIII separate for each separate parameter analyzed by MSA. Form VIII must
be modified to include the slope of each addition as well as the
correlation coefficient. Use footnotes on Form I for reporting results,
except use IDL of Attachment II for detection limit. Make changes on Forms
V, VJ, VII to reflect SAS contract limits and IDL where appropriate.
All analytical results will be reported down to MDLT and flagged with "«3".

10. Other (use additional sheets or attach supplementary information, as
needed):

11. Name of sampling/shipping contact: Wendy Dewar/Robert Hank

Phone: (312) 786-1313

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services.
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I. DATA REQUIREMENTS

Parameter

ICP Metals (Cr)

Furnace Metals
(As, Pb, Cd)

Detection Limit

See Attachment II

See Attachment II

Precision Desired
(+% or Cone.)

10% RPD or Duplicate

Differences < SAS IDL
of - Attachment II

II. QC REQUIREMENTS

Audits Required

For ICP Chromium

Frequency of Audits

See 9.A of
Attachment III

Limits* (% or Cone.)

GFAA (undigested)
As,Cd,Pb

See 9.B of
Attachment III

GFAA (digested)
As,Cd,Pb

See 9.C of
Attachment III

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED;

Take corrective action and repeat analysis

Contact Jay Thakkar at (312)886-1972

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.
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jjf. ATTACHMENT I

fl SCHEDULE

TENTATIVE START DATE: 6/4/90

SAMPLING FOR SOUTHEAST ROCKFORD

OPERABLE UNIT

INVESTIGATIVE
WEEK SAMPLES

1 77

2 78

NOTE: Samples will be shipped on a daily basis.

FIELD
BLANKS

8

9

FIELD
DUPLICATE

8

9
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ATTACHMENT II

Instrument Detection Limit and Spiking Level for Drinking Water

Required Instrument Required Matrix Spike
Compound Detection Limit ug/L Concentrations ug/L

GFAA ICP Other GFAA ICP Other

Metal:

1. Arsenic 5 20
r

2. Cadmium2 0.5 2 50

3. Chromium 10 200

4. Lead2 2 20 500 .

1 Instrument Detection Limits (IDL) must be met before any samples are
analyzed. The Lab may submit their quarterly Form XI with each case if
all IDLs meet the detection limits. If detection limits cannot be met by
using ICP, use of GFAA required.

2ICP analysis results may only be reported for Cd and Pb, if the concentra-
tion is > 10 times the IDL of instrument used. If ICP results are
reported, all ICP audits are required including matrix spike.
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ATTACHMENT III

Special Instruments for GFAA and QC Requirements for All Analysis

1. Sample aliquots are preserved in the field as follows:

a) One liter preserved with 5ml/l of 50% HN03 to pH<2 for all
metals (excluding Hg).

2. Analysis of the metals (specified in Attachment II) by graphite
furnace atomic absorption (GFAA) must use the method of standard
additions for quantitation.

3. All of the samples for GFAA metals can be analyzed without digestion
if the samples are clean and without any particulates. In this case,
a calibration blank, duplicate, ICVS, and CCVS shall be analyzed
without digestion. If CCV is out, rerun previous to samples and CCV.

4. If any of the samples contain particulate or significant suspended
solids, sample aliquots, preparation blank, duplicate, matrix spikes
and lab control samples are to be digested per page D-2 of SOW.

5. No identified field blank may be used as a laboratory duplicate or
matrix spike sample.

6.1 Zeeman, Smith/Hieftje background correction or equivalent (not D2) is
required for Arsenic or any element with structured background
interferences.

6.2 The matrix modifiers of SOW 785 are mandatory for As.

6.3 L'vov platform is allowed.

6.4 Any matrix modifiers for Cd, and Pb must be approved by the Region V
Central Regional Laboratory prior to use and documented with the raw
data.

6.5 Each sample or QC audit is to be determined by the MSA using the
sample or QC audit and then three consecutive spikes.

6.6 Each calibration blank and QC audit solution must contain the same
nitric acid concentration as the sample (or diluted samples). All
solutions analyzed must have their matrix concentrations fully
documented in the raw data.

6.7 Each analytical determination must have the resulting absorbance
clearly recorded and documented in the order of determined.
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ATTACHMENT III (Continued)

6.8 The data for each MSA determination must show; slope (signal/cone.),
intercept and correlation coefficient (r). The results must be
reported on Form VIII for all samples and QC audits in order of
analysis. Form VIII must be modified to include the above mentioned
slope.

6.9 Samples and QC audits will be tested in the following order for the
method of standard addition quantitation.

a) calibration blank and + 3 spikes \
b) ICVS (provided by EMSL-LV) + 3 spikes
c) 5 samples, each with 3 spikes
d) calibration blank + 3 spikes
e) CCVS + 3 spikes .
f) succeeding sets of 5 samples, calibration blank, and CCVS.

7. Report the correlation coefficient for all MSA analyses. r> 0.995 is
required for all sample and audit analyses. A correlation
coefficient.(r) > 0.998 is recommended for the calibration blank or
problems will occur with the sample analysis. If r<0.995 or the
slope is <35% of the initial calibration blank, reanalyze the sample^
once. If the standard addition again fails these criteria, dilute
the sample 1:1 or minimum dilution and reanalyze. If the standard
addition again fails, flag the data with a "+".

8. Care must be taken to avoid exceeding the linear range for all GFAA
analyses. This problem is especially "severe with Cd and Pb.
Dilution of the samples may be necessary to avoid this problem.

9. If sample concentration is higher than the highest spike added dilute
sample 1:1 and reanalyze.

10. For MSA, use 10, 20, and 30 ug/1 calibration standards and for
Cadmium, use 1, 2 and 3 ug/1 calibration standards for 3 spike
addition.
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9.A ICP Metals
Audits Required

ICVS, CCVS, ICP
serial .dilution,
ICP ICS_.

Calibration Blank

»./.- Preparation Blank

Duplicate

CRDL Standard (using
SAS 'DL)

Matrix Spike (ICP)

Matrix Spike (iCP-Ca,
Mg, Na, K)*

Matrix Spike (Hg & CN)

Lab Control Sample
(Digested)

ATTACHMENT III
QC REQUIREMENTS

Frequency of
Audits

as per SCW 7/88

beginning of
run and 1 in 10
thereafter

1 in 10 samples

1 in 10 samples

as per SOW 7/88

1 in 10 samples

1 in 10 samples

1 in 10 samples

1 per sample set

Limits

as per SOWr7/88.

< IDL

< SAS IDL of
Attachment II

10% RPD or
Difference is < SAS
IDL, 15% for Hg & CN

85 - 115% Recovery

B5 - 115% Recovery

80 - 120%

85 - 115%

*May be combined with other spike (cf Item 8 of SAS)

9.B GFAA Undigested Samples
Audits Required

1) Duplicate

2) Calibration Blank

3) ICVS and CCVS

Frequency of
Audits

1 in 10 samples

Initially and
after every 5
samples

Initially ICVS,
and CCVS after
every 5 samples

Limits

Difference of < SAS
IDL of Attachment II
or < 10% RPD

< IDL

90% - 110%
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ATTACHMENT III
QC REQUIREMENTS (Continued)

9.C GFAA Digested Samples
Audits Required

1) Calibration Blank

2) Preparation Blank
(Digested)

3) Duplicates
(Digested)

4) Matrix Spike

5) Lab Control Sample
(Digested)

6) ICVS, CCVS

Frequency of
. Audits

Initially and
after every 5.
samples

1 in 10 samples

1 in 10 samples

1 in 10 samples

1 per set
of samples

Initially ICVS,
and CCVS after
every 5 samples

Limits

< IDL

< SAS IDL of
Attachment II

Difference of <
SAS IDL or 10%
RPD

85 - 115% Recovery

85 - 115% Recovery

90 - 110% Recovery
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o U.S. Environmental Protection Agency ^__
CLP Sample Management Office "1 SAS Number
P.O. Box 818, Alexandria, Virgina 22313 j
PHONE: (703)/557-2490 or FTS/557-2490 |

SPECIAL ANALYTICAL SERVICES
Client Request

R e g i o n a l T r a n s m i t t a l -. .- T e l e p h o n e R e q u e s t

I I

A. EPA Region/Client: Region V.

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water for VOCs by EPA Method 524.2, Revision 3 for the 9 compounds listed
in Attachment I. Samples that have an estimated total VOC concentration"
over 50 ug/1 will be Identified and labeled on the Traffic Report and
sample tags and at the laboratories' option, may be screened using the CLP
VOA optional screening method of hexadecane extract for volatiles of SOW
7/88. Estimates of VOC concentration range from 0-200 ug/1. If the
concentration exceeds 50 ug/1 run at 1 x and if necessary dilute so that
the compound with the highest concentration falls within the calibration
range. Report all reanalysis results at each dilution denoting dilution
factors and the compounds that exceeded the calibration range. Results at
each dilution, including non-diluted results, shall be submitted with the
data package.

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field duplicates and 1 trip blank per cooler
totaling 15. Samples will be collected over a 2 week period. Samples jare
water samples with total VOC concentration estimated to be in the 0-200
ug/1 range.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund Remedial State Lead

16814/35 -1-
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4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment II)

5. Estimated date(s) and method of shipment: June 4 to June 16, 1990 - Over-
night Express Service.

6. Number of days analysis and data required after laboratory receipt of
samples:

Analysis within 5 days of sample receipt. Full data package due within 21
days. ~~

7. Analytical protocol required (attach copy if other than a protocol
currently,used in this program):

Method 524^2, Revision 3 (Attachment III)- The accuracy and precision
range required for sample analysis is 0.5 to 50 ug/1. A study of the~
accuracy and precision over the range of 0.5 to 50 ug/1 shall be completed
by the lab and the results must be submitted with the data. The accuracy
and precision of the lab control standard, which can be one of the
standards used for calibration, shall be.+ 20 percent, wide-bore,
thick-film columns will be used for analysis. Five calibration standards
composed of 8 of the 9 compounds listed in Attachment I (cis-1,2-dichlorp-
ethylene will be used for calibration but not trans-l,2-dichloroethylene)
will be used to obtain calibration over a 0.5 to 50 ug/1 range. The GC/MS
will be calibrated for only the 9 compounds of concern (Attachment I). For
each calibration standard the relative retention times of each compound in
each calibration run should agree within 0.06 relative retention time
units. The lab can choose the appropriate calibration standard concentra-
tions in order to obtain calibration over the 0.5 to 50 ug/1 range. The
optional vinyl chloride calibration procedure from Section 9.4 of Method
524.2, Revision 3 will be used. The %RSD for each individual calibration
compound must be less than or equal to 30.0 percent.
The cxantinuijxT calibration check standard shall contain all nine (9) target
compounds. If percent difference of any compound of the oontinuim calibra-
tion check standard is crreater than 25%. then corrective action shall be
taken. The minimum relative response factor (RF) for each target canpound
shall be greater than 0.150.

8. Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): Complete resolution
of cis-1,2-dichlorpethylene and trans-l,2-dichloroethylene is required with
cis-1,2-dichloroethylene used for calibration. Surrogates and matrix
spikes appropriate for each method must be performed. Perform surrogate
spike analysis described in Method 524.2, Revision 3, Section 10.3.3 and
7.5.1 witiiBFB as the surrogate at a concentration of 5 ug/1. The internal
standard shall consist of fluorpbenzene at a concentration of 5 ug/1. The
matrix spike (MS) standard shall consist of all 9 target compounds. The MS
Standard specified in CLP SOW shall NOT be used. One quality control
standard from an external source roust be analyzed per laboratory. The
external quality control standard will at minimum contain the 9 contami-
nants of concern. The results must be submitted with the data, standard
and surrogate compounds must be supplied by the laboratory.
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9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). if not completed,
format of results will be left to program discretion.

Complete EPA CLP type data package including but not limited; narrative,
QC Summary, chromatograms, integration reports, all standard and spiking
concentrations, injection volumes, dilution factors, analytical sequence
summary, calculation, dates and times. Only the 9 target compounds, if~
detected, shall be reported, all other volatile organics shall NOT be
reported. All analytical results w i l l be reported down to MBL, and flagged
with "J". . . . . . . ^̂

10. Other (use additional sheets or attach supplementary information, a s ~
needed): .

After samples that contain a total VOC concentration of greater than 50
ug/1 are analyzed a lab reagent blank must be analyzed to check for cross
contamination. Samples that require ascorbic acid addition for dechlori-
nation will be labeled. All other samples require no preservation except
for cooling to 4JcT

11. Name of sampling/shipping contact: Robert Hank/Wendy Dewar

Phone: (312) 786-1313

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services.
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I. DATA REQUIREMENTS

Parameter

See Attachment I"

Detection Limit Precision Desired
(+% or Cone.)

II. QC AUDIT REQUIREMENTS

Audits Required

Surrogate Spiking

Duplicate Analysis

Lab Reagent Blank

Matrix Spike/Matrix
Spike Duplicate**

QC Check Sample***

Frequency of Audits

All Samples, Stds.
Blanks

1 per 10

1 per 10*

1 per 25 or per lab

Once each time
5 pt. calibration
curve is generated.

Limits* (% or Cone.)

± 15%

20% RPD for compounds
present at more than :
IQx MDL _

Less than Method
Detection Limit _

80-120% recovery,
20% RPD

5 ug/1 for 7
out of 8 compounds.
TCE must be in con-
trol.

*A field blank may not be substituted.
**Matrix Spike/Matrix Spike Duplicate must be composed of the compounds
being analyzed.

***All target compounds except vinyl chloride must be in this sample.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

If surrogate spike recovery is greater than^15%, reanalyze once. If
recovery is again greater than 315% report data as estimated. If
duplicate is greater than 20 RPD for required compounds, repeat once
and report results. If matrix spike does not meet limits do not
repeat, report results, flag data.

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.
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ATTACHMENT I

COMPOUND

Trichloroethylene

1,1,1 Trichloroethane

1,1-Dichloroethylene

Tetrachloroethylene

1,2-DiChloroethane

1,1-DiChloroethane

Vinyl Chloride

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

METHOD DETECTION LIMIT (ug/1)

0.50

0.50

0.5.0

0.50

0.50

0.50

0.50

0.50

0.50
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ATTACHMENT II
SCHEDULE

TENTATIVE START DATE: 6/4/90
SAMPLING FOR SOUTHEAST ROCKFORD

OPERABLE UNIT

INVESTIGATIVE
WEEK SAMPLES

1 77

.2 78

FIELD
BLANKS

8

9

FIELD
DUPLICATE

8

9

TRIP
BLANK

7

8

NOTE: Samples will be shipped on a daily basis.
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ATTACHMENT III
METHOD 524.2
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METHOD 524.2. MEASUREMENT Of PURGEABLE ORGANIC COMPOUNDS IN
WATER BY CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY

Revision 3.0

A. Alford-Stavtns, J. U. Elchalbtrgar, U. L. Budde - Mathod 524, Ravi$1 on 1.1
(1983)

R. U. SUtar, Jr. - Method S24.2, Rav1s1on 2.1 (1986)

J. W. Elchalbargar, H. L. Budde - Mathod 524.2, RavUlan 3.1 (1989)

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
U.S. ENVIRONMENTAL PROTECTION AGENCY

CINCINNATI, OHIO 45268
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METHOD 524.2

MEASUREMENT OF PURGEABLE ORGANIC COMPOUNDS IN WATER BY
CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY

1. SCOPE AMD APPLICATION
4 ' ' .

1.1 This Is a general purpose method for the identification and
simultaneous measurement of purgeable volatile organic compounds In
finished drinking water, raw source water, or drinking water in any
treatment stage (1-2). The method is applicable to a wide range of
organic compounds, including the four trlhalomethane disinfection
by-products, that have sufficiently high volatility and low water
solubility to be efficiently removed from water samples with purge and
trap procedures. The following compounds can be determined by this
method.

Chemical Abstract Service
Compound Registry Number

Benzene , 71-43-2
Bromobenzene 108-B6-1
Bromochloromethane 74-97-5
Bromodlchloromethana 75-27-4
Bromoform 75-25-2
Bromomethane 74-83-9
n-Butylbenzene 104-51-8
sec-Butyl benzene 135-98-8
tert-Butylbenzene 98-06-6
Carbon tetrachloride 56-23-5
Chlorobenzene 108-90-7
Chloroethane 75-00-3
Chloroform 67-68-3
Chloromethana 74-87-3
2-Chlorotoluene 95-49-8
4-Chlorotoluene 106-43-4
01bromochloromethane 124-48-1
l,2-01bromo-3-chloropropane 96-12-8
1,2-01bromoethane 106-93-4
Dlbromommthafle 74-95-3
l,2-01cft1oroo«n2ene 95-50-1
l,3-01c*1oro6*nzene 541-73-1
l,4-01dt1oroo«fUfnt 106-46-7
Olchlorodlfluoromathane 75-71-8
1,1-Oichloroethane 75-34-3
1,2-01chloroethane 107-06-2
1,1-01chloroethene 75-35-4
ds-l,2-01ch1oroeth«ne 156-59-4
trans-l,2-01chloroethena 156-60-5
l,2-01chloropropane 78-87-5
1,3-Olchloropropane 142-28-9
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2,2-Oichloropropane 590-20-7
l,l-01chloropropene 563-58-6
cis-1,3-01chloropropene 10061-01-5
trans-l,3-04<hroropropene 10061-02-6
Ethylbenzene 100-41-4
Hexachlorobutadlene 87-68-3
Isopropylbenzene 98-82-8
4-Isopropyltoluene 99-87-6
Methylene chloride 75-09-2
Naphthalene 91-20-3
n-Propylbenzene 103-65-1
Styrene 100-42-5
1,1,1,2-Tetrachloroethane 630-20-6
1,1,2,2-Tetrachloroethane 79-34-5
Tetrachloroethene 127-18-4
Toluene 108-88-3
1,2,3-Trlchlorobenzene 87-61-6
1,2,4-THchlorobenzene 120-82-1
1,1,1-Trlchloroethane 71-55-6
1,1,2-Trlchloroethane 79-00-5
Trichloroethene 79-01-6
Trichlorofluoromethane 75-69-4
1,2,3-Trlchloropropane 96-18-4
1,2,4-Trlmethylbenzene 95-63-6
1,3,5-Trlmethylbenzene 108-67-8
Vinyl chloride 75-01-4
o-Xylena 95-47-6
m-Xylene 108-38-3
p-Xylene 106-42-3

1.2 Method detection limits (HOLs) (3) art compound and instrument
dependent and vary from approximately 0.02-0.35 yg/L. The applicable
concentration range of this method 1s primarily column dependent and is
.approximately 0.02 to 200 itq/L for the wide-bore thick-film columns.
Narrow-bore thin-film columns may have a capacity which limits the
range to about 0.02 to 20 jtg/L. Analytes that art 1ntff1c1tntly purged
from water will not b« detected when present at low concentrations, but
they can bt measured with acceptable accuracy and precision when
present In sufficient amounts.

1.3 Analytas that art not separated chromatographically, but which have
different mass spectra and non-interfering quantitation Ions, can be
Identified and measured in tht samt calibration mlxturt or water sample
(Sect 11.6.2). Analytes which have vtry similar mass sptctra cannot be
Individually identified and measured in tht samt calibration mixture or
wattr sample unless they havt different retention times (Sect.11.6.3).
Coeluting compounds with vtry similar mass sptctra, typically many
structural Isomers, must bt reported as an isomtric group or pair. Two
of tht thrtt Isomeric xyltnts and two of tht thrtt dlchlorobtnzenes are
examples of structural Isomtrs that may not bt resolved on tht
capillary column, and If not, must bt rtported as Isomtric pairs.
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2. S. UMHARY OF METHOD

2.1 Volatile organic compounds and surrogates with low water solubility are
extracted (purged) from the sample matrix by bubbling an inert gas
through tht aqueous sample. Purged sample components are trapped in a
.tube containing suitable sorbent materials. When purging is complete,
the sorbent tube is heated and backflushed with helium to desorb the
trapped sample components into a capillary gas Chromatography (GC)
column Interfaced to a mass spectrometer (MS). The column 1s tempera-
ture programmed to separate the method analytes which are then detected
with tht MS. Compounds elutlng from the GC column are identified by
comparing their measured mass spectra and retention times to reference
spectra and retention times In a data bast. Rtftrence spectra and
retention times for analytes are obtained by tht measurement of
calibration standards undtr tht samt conditions used for samples. The
concentration of each identified component 1s measured by relating the
MS response of the quantitation ion produced by that compound to the MS
response of tht quantitation 1on produced by a compound that Is used as
an Internal standard. Surrogate analytes, whose concentrations are
known In tvtry sample, are measured with tht samt Internal standard
calibration procedure.

3. DEFINITIONS

3.1 Internal standard -- A purt analyte(s) added to a solution In known
amount(s) and used to measure tht relative rtsponsts of other method
analytes and surrogates that art components of tht samt solution. Tht
internal standard must bt an analyte that Is not a sample component.

3.2 Surrogate analyte -- A purt analyte(s), which Is extremely unlikely to
bt found In any sample, and which Is addtd to a sample aliquot in known
amount(s) btfort extraction and 1s measured with tht samt procedures
used to mtasure othtr sample components. Tht purpose of a surrogate
analyte 1s to monitor mtthod performance with tach sample.

3.3 Laboratory duplicates (L01 and 102) -- Two sample aliquots taken in the
analytical laboratory and analyzed stparattly with identical proce-
dures. Analysts of LD1 and L02 91vt a mtasurt of tht precision
associated with laboratory procedures, but not with sample collection,
prtstrvatlon, or storage procedures.

3.4 FitU dmpllcatts (F01 and F02) - Two separate samples collected at the
samm) tfflt and place undtr Identical circumstances and treated exactly
tht MM throughout field and laboratory procedures. Analysts of F01
and FOt gfvt a mtasurt of tht precision associated with sample
collection, prtstrvatlon and storagt, as wtll as with laboratory
procedures.

3.5 Laboratory reagent blank (LRB) -- An aliquot of rtagtnt wattr that is
treated exactly as a samplt Including exposure to all glassware,
equipment, solvtnts, reagents, Internal standards, and surrogates that
art used with othtr samples. Tht LRB 1s used to dttermlne if mtthod
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analytes or other interferences are present in the laboratory environ-
ment, the reagents, or the apparatus.

3.6 Field reagenr blank (FRB) -- Reagent water placed in a sample container
in the laboratory and treated as a sample in all respects, including
exposure to sampling site conditions, storage, preservation and all
analytical procedures. The purpose of the FRB is to determine if
method analytes or other interferences are present in the field
environment.

3.7 Laboratory performance check solution (LPC) -- A solution of one or
more compounds (analytes, surrogates, internal standard, or other test
compounds) used to evaluate the performance of the instrument system
with respect to a defined set of method criteria.

3.8 Laboratory fortified blank (LFB) -- An aliquot of reagent water to
which known quantities of the method analytes are added in the
laboratory. The LFB is analyzed exactly like a sample, and its purpose
is to determine whether the methodology Is in control, and whether the
laboratory Is capable of making accurate and precise measurements at
the required method detection limit.

3.9 Laboratory fortified sample matrix (LFM) -- An aliquot of an environ-
mental sample to which known quantities of tht mtthod analytes are
added in the laboratory. The LFM 1s analyzed exactly like a sample,
and its purpose is to determine whether the sample matrix contributes
bias to the analytical results. The background concentrations of the
analytes In the sample matrix must bt determined In a separate aliquot
and the measured values in tht LFM corrected for background concentra-
tions.

3.10 Stock standard solution -- A concentrated solution containing a single
certified standard that Is a mtthod analyte, or a concentrated solution
of a single analyte prepared in tht laboratory with an assayed
reference compound. Stock standard solutions art used to prepare
primary dilution standards.

3.11 Primary dilution standard solution -- A solution of several analytes
prepared In tht laboratory from stock standard solutions and diluted as
needed to prtpart calibration solutions and other needed analyte
solutions.

3.12 Calibration standard (CAL) -- a solution prepared from the primary
dilution standard solution and stock standard solutions of the internal
standards and surrogate analytes. The CAL solutions art used to
calibrate tht instrument response with respect to analyte concentra-
tion.

3.13 Quality control sample (QCS) -- a sample matrix containing method
analytes or a solution of mtthod analytts In a water mlsdble solvent
which is used to fortify reagent water or environmental samples. The
QCS is obtained from a source external to the laboratory, and is used
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4.

O

to check laboratory performance with externally prepared test
materials.

4 .'L Our ing analysis, major contaminant sources are volatile materials
In the .laboratory and Impurities in the inert purging gas and in
the sorbent trap. The use of non-polytetrafluoroethylene (PTFE)
plastic tubing, non-PTFE thread sealants, or flow controllers with
rubber components In tht purging device should be avoided since
such materials out-gas organic compounds which will bt concentrated
in tht trap during tht purge operation. Analysts of laboratory
reagent blanks provide Information about tht presence of contaminants.
When potential Interfering peaks art noted in laboratory reagent
blanks, tht analyst should change tht purge gas source and regenerate
tht molecular sieve purge gas filter. Subtracting blank values from
sample results Is not permitted.

4.2 Interfering contamination may occur when a sample containing low
concentrations of volatile organic compounds Is analyzed Immediately
afttr a sample containing relatively high concentrations of volatile
organic compounds. A preventive technique 1s bttween- sample rinsing of
tht purging apparatus and sample syrlngts with two portions of reagent
water. Afttr analysis tf a samplt containing high concentrations of
volatile organic compounds, ont or mort laboratory rtagtnt blanks
should bt analyzed to check for cross contamination.

4.3 Special precautions must bt taktn to determine methyl ene chloride. The
analytical and samplt storagt area should bt isolated from all
atmospheric sources of mt thy lent chlorldt, otherwise random background
levels will result. SI net mtthyltnt chlorldt will permeate through
PTFE tubing, all gas Chromatography carrier gas lints and purge gas
plumbing should bt constructed of stainless stttl or copper tubing.
Laboratory worker's clothing should bt cleaned frequently since
clothing previously exposed to mtthyltnt chloride fumts during common
liquid/liquid extraction procedures can contribute to sample contamina-
tion.

5. SAFETY

5.1 Th« tmxldty or card nogtnl city of chemicals used In this mtthod
has mmt bttn precisely defined; each chemical should bt trtated as
a pmfMtUI htalth hazard, and exposure to thtst chemicals should
bt •taftjffnd. Each laboratory 1s responsible for maintaining
avartJMSS of OSHA regulations regarding saft handling of chemicals
ustd In this mtthod. Additional rtftrtncts to laboratory safety
art available (4-6) for tht Information of tht analyst.

5.2 Tht following itthod analytts havt bttn tentatively classified as
known or susr.«ctad human or mammalian carcinogens: benzene, carbon
tttrachl or 1 :•<!, 1,4-dlchlorobtnztnt, !,2-d1ch1ortthant, htxachloro-
butadltne 1,1, 2, 2 -tetrachl oroethane, 1, 1, 2 -tri chl oroethane, chloro-

290



form, 1,2-dibromoethane,tetrachloroethene, trichloroethene, and vinyl
chloride. Pure standard materials and stock standard solutions of
these compounds should be handled in a hood. A NIOSH/MESA approved
toxic gas~respirator should be worn when the analyst handles high
concentrations of these toxic compounds.

6. APPARATUS Ant) EQUIPMENT

6.1 SAMPLE CONTAINERS -- 60-mL to 120-mL screw cap vials (Pierce #19832
or equivalent) each equipped with a PTFE-faced silicone septum
(Pierce 112718 or equivalent). Prior to use, wash vials and septa
with detergent and rinse with tap and distilled water. Allow the
vials and septa to air dry at room temperature, place in a 105°C
oven for 1 hr, then remove and allow to cool in an area known to be
free of organics.

6.2 PURGE AND TRAP SYSTEM -- The purge and trap system consists of three
separate pieces of equipment: purging device, trap, and desorber.
Systems are commercially available from several sources that meet all
of the following specifications.

6.2.1 The all glass purging device (Figure 1) should bt designed to
accept 25-mL samples with a water column at least 5 cm deep. A
smaller (5-mL) purging device is recommended if the GC/MS system
has adequate sensitivity to obtain tht mtthod detection limits
required. Gaseous volumes above the sample must bt kept to a
minimum (< 15 mL) to eliminate dead volumt effects. A glass
frit should bt Installed at tht base of tht sample chamber so
the purge gas passes through tht water column as finely divided
bubbles with a diameter of < 3 mm at tht origin. Needle
spargers may bt used, however, the purge gas must bt Introduced
at a point about 5 mm from tht base of tht water column.

6.2.2 Tht trap (Figure 2) must bt at Itast 25 cm long and have an
inside diameter of at least 0.105 In. Starting from tht inlet,
tht trap should contain 1.0 cm of methyl silicone coated packing
and tht following amounts of adsorbtnts: 1/3 of 2,6-diphenylene
oxldt polymtr, 1/3 of silica gtl, and 1/3 of coconut charcoal.
If it Is not necessary to determine d1chlorod1f1uoromethane, the
charcoal can bt eliminated and tht polymtr Increased to fill 2/3
of tht trap. Before initial ust, tht trap should bt conditioned
overnight at 180°C by backflushing with an Inert gas flow of at
least 20 mL/min. Vent tht trap effluent to tht room, not to the
analytical column. Prior to dally ust, tht trap should bt
conditioned for 10 m1n at 1BO°C with backflushlng. The trap may
bt vtntad to tht analytical column during dally conditioning;
however, tht column must bt run through tht temperature program
prior to analysis of samples.

6.2.3 The use of tht methyl silicont coated packing 1s recommended,
but not mandatory. Tht packing strvts a dual purpose of
protecting tht Tenax adsorbant from aerosols, and also of
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Figure 1. Calibration Chart for Resetting Temperature Knob

4. Hmmow the> «C knob switch to SALINITY, and turn the
control shaft until tht meter needle indicates the
salinity value determined in step 3.

5. Switch to TEMPERATURE. If this temperature is the
saae aa step 2, continue. If not, repeat steps 1
through S.

6. Place tht knob on tht control shaft - without turning
tht control shaft - with tht pointer at the sane
temperature as tht meter reading. Tighten both sets
of screws securely. Care must be taken at this step
so that the shaft setting is not moved.

7. Utturn tht instrument to tht factory at the earliest
opportunity.

2.1.2 Temptrtaure Probe/Instrument

To check tht accuracy of tht Probt/Inatruaent temperature
readings:

1.. Place NBS tractable thai
thermometer and probe.

itar in solution with

2. Place instrument in temperature mode after zeroing and
red lining the instrument.
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3. After five minutes, compare temperature of thermometer
and instrument. If the instrument varies by »'1C, the
instrument should be returned to the factory for
calibration and maintenance.

2.2 Probe Cell Calibration

The YSI 433QG Series Cells are calibrated to absolute accuracy of
4-1.5 percent based on a standard solution of 0.01 demol Kd. To
prepare this solution:

1. in a one liter flask, dissolve 0.745 grama of pure dry KCl
until tht solution is one kilogram in weight.

2. Use Table 1 and the temperature of the water to determine the
conductivity of the solution just prepared. Note: Table 1
show conductivity as if the distilled water was
noneonductive. Since even high purity distilled water is
slightly conductive, tht Measured conductivity will be higher
by an amount equal to tht water's conductivity.

3. Place probe in solution and aeasure conductivity. The
conductivity of tht solution plus tht conductivity of the
distilled water should not vary from the aeter reading by >
1.5%. If tht reading is grtater than 1.51, clean the probe
and then rtchtck tht conductivity. If afttr cleaning it is
not possible to aeasure tht conductivity of tht calibration
solution within + 1.5%, tht probe and instrument should be
returned to tht manufacturer for calibration and maintenance.

3.0
t

3.1 Batteries

Tht batteries should be replaced either (1) when it is not
possible to red lint tht instrument, (2) after 200 hours of
operation, or (3) every 6 aonths to reduc* tht danger of
corroaion due to leaky batteries.
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To replace batteries, remove the six screws from the rear plate.
The battery holders are color coded. The positive ( + button) end
must go on red.

Use two "D" size alkaline flashlight cells (Eveready E95 or

equivalent).

3.2 Probe .

3.2.1 Cleaning

When tht cell test indicates low readings, the probable
cause is dirty electrodes. Hard water deposits, oils, and
organic aafctac.act tht aost likely contaminants.

TABLE 1 - CELL CALIBRATION DAIA

Temperature
PC)

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30.

Conductivity
(umhos/cm)

1141.5
1167.5
1193.6
1219.9
1246.4
1273.0
1299.7
1326.6
1353.6
1380.8
1408.1
1436.5
1463.2
1490.9
1518.7
1546.7
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For convenient normal cleaning, soak the electrodes for 5
minutes with a locally available bathroom tile cleaner
such as: "Rally, Tile, Porcelain, and Chrome Cleaner";
Johnson Wax "Envy, Instant Cleaner"; or Lysol Brand
"Basin, Tub, Tile Cleaner".

For storage cleaning, a 5 minute soak in a solution made
of 10 parts distilled water, 10 parts isopropyl alcohol,
and 1 part HC1 can be used.

Always rinse the probe in distilled water after cleaning
and before storage.

CAUTION: Do not touch tht electrodes inside the probe.
Platinum black is vtry soft and can bt scraped off.

If cleaning dots not rtstore the probe performance,
re-platinizing is required.

3.2.2 Probe Rtplatinizing

1. equipment required:

a. Y3i 13140 Platinizing Solution, 2 fluid ounce (3%
platinxmi chloride dissolved in 0.025% lead acetate
solution)

b. YSI Model 33 aeter

c. 50 ml glass beaker or equivalent

d. Distilled water

2. Procedure

a. Clean probe as. in. section 3.2.1 - either, aethod
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b. Place the cell in the beaker and add sufficient
YSI #3140 solution to cover the electrodes. Do
not cover the top of the probe

c. Plug the probe into the Model 33 and switch to the
XI00 scale to platinize the electrode

d. Move the probe slightly to obtain the highest
mater reading and continue platinizing for the
appropriate time shown below:
Meter Reading Time
(uohos/cil (minutes)

30,000 5
25,000 6
20,000 8
15,000 11
10,000 16

e. After, tht elapsed time, remove tht. probe and rinse
in distilled water.

f. Return the solution to its container. Two ounces
of solution should be sufficient for 50
treatments.

3.2.3 Storage

It ia best to store conductivity cells in dtionized water.
Cells stored in water require less frequent platinization.
Any call that has been stored dry should be soaked in
dtionized water for 24 hours before use.

O
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CALIBRATION AND MAINTENANCE PROCEDURES HAAKEBUCHLER pH STICK

1.0 INTRODUCTION

This procedure presents the steps for calibrating and maintaining the
HaakeBuchler pH Stick. Instrument operation principles and
procedures and specifications are presented in Procedure 5617003.

2.0 CALIBRATION

2.1 Calibration Solutions

Tht instrument requires distilled water, a pfl 7 buffer solution,
and a pfl 4 buffer solution for calibration. To prepare the
buffer solutions, dissolve tht buffer powders provided with the
instrument into tht volume of distilled water specified on the
buffer powder packets. (Note: tht manufacturer does not specify
whether buffer and pfi 4 solutions, othtr than that provided, may
bt uatd aa substitute solutions).

Tht pfl of tht buffer and pfi 4 solutions will vary with tht
temptraturt of the solution. Ust the table below to determine
solution pi based on temptraturt.

c\

Temp 0*C IQ'C 20*C 25'C 30'C 40*C SO'C
pTl O O O O O O O l O2 O? OS
p* 7 7.11 7.06 7.01 7.00 6.98 6.97 6.97

2.2 Calibration Procedure

The instrument requires calibration in the field prior to each
us*, nowever, aa a check of proper instrument function, tht
instrument should be periodically calibrated in the laboratory,
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particularly if the instrument has been stored for an extended
period without use.

To calibrate the instrument:

1. Remove tht protective sheath and rinse the electrode in
distilled water.

2. Place tht electrode in the pH 7 buffer solution, depress the
white operation button below the LCD display and allow the
reading to stabilize.

3. Adjust pfl 7 control using tht tool on the end of the
protective sheath. The pfl 7 control is the upper most white
control on tht right side of tht instrument. Adjust the pfi
control until tht aeter reads pfl 7.

4. Hinat the elertrodt in distilled water.

5. Place tht electrode in pfl 4 solution, depress the white
operation button, and allow tht reading to stabilize.

6. Adjust tht slope control (white control below pfl 7 control on
tht right side of tht instrument) until tht aeter reads the
correct valut of the pfl 4 solution.

7. Rinse the probe in distilled water.

8. fttptat stepa 2 through 7.

9. Record calibration on tht instrument log fora.

10. Stort instrument properly.

3.0

3.1 Storage

To maintain high accuracy and to obtain a long electrode life,
the pB stick must bt stored correctly whan not in ust. Always
riast the electrode in distilled water before replacing it in its
protective sheath. Tht electrode aust not be let to dry out.
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The absorbent pad at the bottom of the sheath must be kept
saturated with a pH 7 buffer solution. If this is not available,
distilled water can be used as a temporary measure. Replace
distilled water with buffer solution at the earliest possible
opportunity. Always place buffer (or distilled water) into
sheath following each use.

To retain accuracy and speed of response, the insulation of the
connectors on tht electrode and the body aust be kept clean and
dry. This is best assured by not unnecessarily removing the
electrode froa tht body.

When not in ust, place tht pfl stick in the wallet provided and
store in a dry piare.

3.2 Electrode Cleaning

If rinsing tht electrode in distilled water is not,deeaed ,
sufficient to clean tht electrode, it can be cleaned in a N/10
BC1 acid solution'. Following cleaning in tht acid, tht electrode
should bt soaked in a pfl 7 buffer solution for 24 hours before
rinsing. Record cleaning on instrument's log fora.

3.3 iattery

battery lift is in excess of 200 hours of continuous use.
Calls should bt replaced at 2 year intervals or earlier if
exhausted (voltagt par call of lass than 1.35V). Replacement
cells aust bt atrcury typa V312H or direct equivalent. When
refitting cells, aakt sure they art refitted in the manner
illttstratad on tha. battsry housing.
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EQUIPMENT AND INSTRUMENT CALIBRATION AND MAINTENANCE,
GENERAL REQUIREMENTS

1.0 INTRODUCTION

The general guidelines for calibrating and maintaining instruments and
monitoring equipment are presented in this document.

2.0 CALIBRATION AND MAINTENANCE PROCEDURES

Calibration and maintenance procedures are documented for each piece
of equipment affecting quality. Calibration and maintenance
procedures art developed based on manufacturer's specifications and
are retained in tht Sit* Investigation Procedures Manual. These
procedures include, but are not limited to:

V

1. Equipment identification (naae) and description.
2. Equipment specifications.
3. Calibration and/or maintenance schedule.
4. Equipment necessary to accomplish calibration (where applicable).
5. Procedure for calibration and/or maintenance.

3.0 CALIBRATION LABEL

Instruments requiring calibration and/or maintenance have a
prominently displayed sticker containing tht following information:

1. Oats of calibration and/or maintenance.
2. Next due date for calibration and/or maintenance.
3. Initials of parson performing calibration and/or maintenance.
4. Span gas and concentration s) (if applicable).
5. Span or sensitivity setting (if applicable).
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4.0 EQUIPMENT LOG BOOK

. An equipment log book is issued to record the life history of each
measuring and testing device used in activities affecting quality.
This book is a three ring binder in which individual records for each
piece of equipment are maintained. A form such as F6101 or a
reasonable facsimile should be used to maintain the calibration and
maintenance record. The record should include:

1. Equipment identification (naae) and control number.
2. Date of calibration and/or maintenance.
3. Condition of equipment.
4. Activity performed on instrument (calibration and/or maintenance).
5. Adjustments aad* and accuracy of equipment prior to and following

calibration (where, applicable).
6. Record of equipment failure or inability to aeet specifications

(where applicable).
7. Initials of parson performing calibration/maintenance.
8. Next due date for calibration and/or maintenance.

5.0 GALIBWOTCN/WUJrrENNtZ FORK

An instrument specific calibraUon/aaintenance fora will bt developed
to record data relating to each individual calibration/aaintanance

A ainglt form will bt used for each calibration/aaintenance
In addition to tht data recorded in tht

log, tht following items should also bt
inrlnrtsrt in tht instrument specific fora (where applicable).

1. Calibration calculations and curves.
2. Span gas type and concentrations.
3. Span or sensitivity rang* settings.
4. Specifics on repairs and parts replaced, added* oc removed.
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5. Instrument's overall condition.

6.0 FIELD CALIBRATION

As part of normal field operations, some instruments require
calibration prior to, during, and/or after field use. This field
operation calibration should remain separate from pre-field
calibrations and should not be used as a substitute for standard
calibration activities. Field calibration should be recorded in field
log books or on field forms as part of tht normal field data
collection process. Field calibration records should not be included
in the history log.

7.0 INSTRUMENTS NOT IN COMPLIANCE

If tht calibration schedule is not adequately maintained, or if
accuracy as reported in specifications cannot bt attained for a
specific instrument, that instrument is labelled "BOLD" and is
unavailable for ust until it is repaired and specifications are
attained.
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E ::,NTAIN£S AND COMPONENT MATERIAL SPECIFICATIONS

•'igare 3-J fol lowing. Designates tie soecif'cations for me eignt types cf
containers ana tne associated materials (i.e.. teflon liners, lids, etc.; to
ae supplied by tne Contractor una«r tnfs contract.

A l l materials received from vendors snail 3e suojected to incoming insoecrcn
oy tne Contractor to insure conformance w»tn tnese estaoiisned
specifications. Variations in materials snail be considered unacceotaple.
Any materials not in conformance with tnese soecificatlons snail oe returned
ay tne Contractor :o tne vendor for replacement.
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Container and
Material Specification

Container: l liter* amoer. Boston
round, glass bottle, 33 mm pour-out
neck finisn
Closure: wnite polypropylene cap,
33-400 sire. .015 mm teflon liner

Container: l liter8 natural
nign-density polyetnylene cylinder
round bottle. S2g weight. 23 mm
neck finisn.
Closure: baked polyethylene
riobed, 23-400 or 28-410 '

white
ze: unlined

Container: 32 oz. tall, wide-mouth
straight-sided paragon, flint
glass jar, 39 am nee* finisn.
Closure: wftttff polypropylene cao.
89-400 sire. .015 mm teflon Mner

Container: 8 oz. wide-mouth glass jar Samt as type 5

exhibit A
Section 3
Page 2 of 3

Parameter and
Samoie Type

Extractaple
Organics

Metals. Cyanide
Radioactivity.
General, Nutrients
Sulfide

lid.

Extractable
Organics. Oil/
Grease. Metals.
Mercury, Cyanide.
Nutrients.
Phenols. General.

borosiMcate
l glass. 24 mm

Container: 40 ml
glass vial. Typt
neck finish.
Closure: black phenolic, open-too.
screw cio. IS en ootntng, 24-400 size.
Septum: 22 am disc of 2 all teflon bonded
to silicon for total thickness of 125 mil

THM/VOA

Container: 1/2 gallon amoer glass.
ring handle bottle/jug, 33 mm neck
finish.
Closure: teflon-lined white propylene
cao. 38-400 size.

Extractable
Organics
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'0 Container: 500 ml natural nign Mercury
density poiyetnylene, oplong
bottle. 43 mm nee* finisn.
Closure: wnite oropylene unlined
cap. 43.400 sire (or 43 mm;.

" l gallon plastic Prefl1tration

'2 Container: 2oz., wide-mouth THM/VOA
straight-sided paragon, flint glass
jar. 53 mra neck closure: white
polypropylene cap, 53-400 size,
0.015 mm teflon Iiner.

* These bottles must nave sufficient overfill to accommodate an actual
rapacity of l liter of Mduid. Settle manufacturers refer to tnese oottles as
32 ounce pottl'es, nowever all 32 ounce pottles do not nave sufficient
overfill to meet the requirement.

NOTE: Containers and component material specifications different tnan,
put equivalent to. tht manufacturer's specifications cited
herein may be acceptable. Tht bidder shall be required to
demonstrate equivalence prior to Government approval of use of
ilttnuta. materials.. Tht Government shall determine
accfptabtffty as part of bfdder preaward confirmations (see
Pre-Award Bid Confirmations).
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:C'NTA:N£3 =OE?*RAT:CN ANQ CLEANING PROCEDURES

"he Contractor s n a i l clean and orepare -containers and comoonent Tiateriais
accorc-ng tc tne'following procedures soecifled for eacn container type.

I. Ex tractable Organ ics

Container Types: i - 1 liter amoer glass
5 - 32 oz glass jar
9 - 1 / 2 gal Ion.amoer glass
7 - a oz glass jar

i . The containers, teflon liners and caps are to be washed in hot tao
water with laboratory-grade non-pnospnate detergent.

1. 3lnse three times with tap water.

3. Rinse three times with ASTM Type I organic-free water.

4. Ory in oven 9 125*C for one hour.

5. Rinse inside and outitde of container with pesticide hexane.

6. Ory containers, liners, and caps in an oven it IZS'C for one nour.

7. Allow containers to cool and seal with teflon lined caps.
~\

3. Label each container with color coded labels, with lot numoer. and
pack in a sealable carton.

9. Place identical labels on exterior of carton and store in a
designated contaminant-fret area.

II. Purgeaole Organics:

Container Types: 8 - 40 ml glass v i a l
1 2 - 2 oz. glass jar

'. Containers, teflon-backed septa and caps are washed in not tap water
with laboratory-grade non-pnospnate detergent.

2. Rinse three tlmts with tao water.

•3. Rinse thret times with ASTM Typt I organic-free water.

4. Oven dry vials, containers, caps, septa, and teflon-lined lids at
12S*C for one hour.
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"sol iva contaminant-'''?* area.

f. Seal / i a l s w i t h ;aota ;teflon side cown; and cap. Sea! containers
*i tn cao ana 1 i ner.

". taoel eacn v i a l ana container with color coded label with lot numoer,
and pack in a carton and seal. . '

3. Place identical label en outside or carton with respective lot numne.r
and store in a contaminant-free area.

III. Metals, Mercury, Cyaniae. Radioactivity

Container Types: 3 - 'L hign-density Polyethylene'
5 - 22 oz glass jar ' .•
10 - i:0 mi nign-aensity Polyethylene
7 - 3 oz g l a s s jar

1 . The bottles and caps are washed in tap water with laboratory grade
non-pnospnate detergent.

2. Rinse with 501 reagent grace HN03.

3. Rinse three times with ASTM Type I deiontzad wttar.

4. Invert and dry in a contaminant-free area.

5. Cao each container, label with color coded label with lot numoer and
place in a carton.

5. label carton with the samt lot numoer and store in a contaminant-free
area.

IV. Phenols. Nutrients, General. Pre-filtration, Sulfide

Container Typts: 3 - IL high-density Polyetnylene
5 - 32 oz glass jar
11 - l gal Ion plastic
7 - a oz glass jar

1 . nasn containers in tap water with laboratory-grade non-pnospnate
detergent, xash caps in a separate wasn.

2. Rinse three times with tao water.

3. Rinse three times with ASTM Type I deionized water.

4. Invert oottles and arv in a contaminant-free area.
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:. Cao settles ana laoei - « i t n color coded 'aoei with lot numoer anc :aoc
i cartcn.

f. .apel me carton w i t h rnef same i-ot numoer ana store in i
contaminant-free area.

'/. Cl l and Grease

Container Types: S - 32 oz glass jar
7 - 3 oz glass jar

The containers, teflon liners, and caps are wasneo in not tap water
with laooratory-grade non-pnospnate detergent.

1. 3inse tnree tvites witn tap water.

2. Rinse with ASTM Type I deionized water.

4. Ory in oven at 105"C for one hour.

5. Allow containers to cool and seal with teflon lined caps.

6. Label eacn container with color coded, 'abaIs, with lot numotr &na SACK.
in a seal able cartorr. ^

1. P'ace identical labels on exterior of carton and store in a
designated contaminant-free area.
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1.0 INTRODUCTION

1.1 OBJECTIVES OF SAMPLING PROGRAM

This Sampling and Analysis Plan (SAP) describes the field activities

required for the Operable Unit in the Southeast Rockford Groundwater

Contamination Area. The objectives of the sampling program are as follows:

o Determine the need for an alternate water supply in areas affected

by the contaminant plume;

o Obtain water quality data from residential and industrial wells in

areas where gaps currently exist;

o Evaluate current risks to public health resulting from the

contaminated groundwater; and

o Acquire information needed to assess feasible remedial actions.

1.2 SAMPLING TEAM RESPONSIBILITIES

Field sampling will be performed by Camp Dresser & McKee (CDM). The Field

Operations Organization is shown in Figure 1-1. Responsibilities of the

sampling team are described below.

Field Manager

The Field ,Manager (FM) (in conjunction with the Site Manager), will be

responsible for assigning responsibilities to members of the sampling team,

as well as overseeing all field activities. . The FM will coordinate

mobilization and demobilization for the sampling team, as well as for any

subcontractors. The FM will be responsible for keeping the Site Manager up
to date on all sampling and subcontractor activities.

16813/28



FIGURE 1-1
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Sampling Team Leader

The Sampling Team Leader (STL) will be responsible for the sampling

activities, will assure the availability and maintenance of all sampling

equipment and materials, and will maintain an adequate supply of shipping

and packing materials. The STL will supervise the completion of all

chain-of-custody records, the proper handling and shipping of the samples

collected, be responsible for the accurate completion of field log books,

and,provide close coordination with the Field Data Coordinator (FDC) and

the Field Manager (FM). The STL or FM will be present whenever samples are

collected.

Sampling Team Member(s)

The Sampling Team Member(s) (STM) will perform field measurements, collect

samples, prepare samples for shipping, and decontaminate sampling equip-
ment, as directed by the STL.

Field Data Coordinator
i

The Field Data Coordinator (FDC) will remain in the Support Area and will

accept custody of samples from the sampling team. The FDC will be

responsible for the completion of all chain-of-custody and sample traffic

control forms. The FDC will also be responsible for maintaining communi-

cations with on-site personnel and off-site laboratory personnel, as well

as for logging all communications and site entries and departures.

Site Health and Safety Coordinator (SHSC)

The SHSC is responsible for daily supervision and documentation of all

safety, decontamination, environmental monitoring and field medical
monitoring activities. The SHSC is also responsible for assuring that all
field personnel comply with the provisions of the CDM Health and Safety
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Assurance Manual and site Health and Safety Plan. The SHSC has the
authority to suspend site work if conditions become unsafe, if HSAM/HSP
requirements are not met, or if he/she determines that an upgraded level of
protection may be required. The SHSC is responsible for designating and
marking restricted areas during various site activities and for
redesignating these areas when it is appropriate to dp so.

Safety Technician

The Safety Technician (a designated member of the sampling team) will aid
other Sampling Team Members with the donning and doffing of protective
clothing, decontamination of sample containers and equipment, and will be
available to replenish miscellaneous supplies, such as ice and vermiculate,
as needed. The Safety Technician will report directly to the SHSC in
health and safety related duties and will assume the responsibilities of
the SHSC in the event of his/her absence from the site or in an emergency.

1.3 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities covered by this plan include the collec-
tion and analysis of 204 samples: 155 of these samples are investigative,
17 are field duplicates, 15 are trip blanks and 17 are field blanks.
Samples will be collected from residential, municipal and industrial wells.
The sampling and analysis program, including specific parameters which will
be analyzed and quantity of quality control samples, is summarized in Table
1-1. Samples will be collected over a period of two weeks.
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TABLE 1-1
SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

QA Samples
Investigative
Samples

Field
Duplicate

Field
Blank

Sample Mat r i x Field Parameters Laboratory Parameters No. Freq Total No. Freq Total No. Freq Total

Matr ix

Total

Residential
Wells

Municipal
Supply
Well

Industrial
Wells

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

SAS for volatile
organics from CLP

SAS for metals
from CLP

SAS for volati le
organics from CLP

SAS for metals
from '

SAS for volatile
organics from CLP

SAS for metals
from

1

144

144

1

1

10

10

1 144 15

1 144 15

1 1

1 1

1 10

1 10

1 15 15

1 15 15

1 1

1 1

1 1

1 1

1 1

1 1 1

1 1 1

15

15

1

1

1

1

174

174

3

3

12

12

* A trip blank wil l be included with each shipment of volati le organic samples. An estimated 15 trip blanks will be required.
** One sample out of every 20 (or portion thereof) will be collected as a matrix spike duplicate sample.

1 CLP SAS vo lat i le parameters are listed in Table 5-1 of the QAPP.

2 CLP SAS metal parameters are listed in Table 5-2 of the QAPP.
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2.0 SAMPLE LOCATIONS AND RATIONALE

Because IDPH has sampled the Southeast Rockford area extensively since

1984, as discussed in the Work Plan, the IDPH data set was considered along

with the TAT data set, in determining the current concentrations of

contaminants across the study area. Movement of contaminant plumes

throughout the subsurface can cause concentrations to vary with time, as

measured at a single location, such as a private well. In order to

minimize any potential effects related to temporal variations in

contaminant concentrations, only data from 1988 to the present was

considered in this study. The existing data in conjunction with the

information provided by the IEPA well survey was used to design the

sampling network described below. Figure 2-1 shows the current

contaminant plume as defined by the existing data.

2.1 RESIDENTIAL WELL SAMPLING

CDM proposes to collect 144 investigative samples (not including QA/QC

samples) from residential wells in the study area to complement the

USEPA/TAT and IDPH data and to more accurately define those residences

affected by groundwater contamination. The principal objective of the

sampling during the Operable Unit is to identify residential wells in the

study area that 1) are contaminated at levels between the MCLs and the

method detection limits for the contaminants of concern; 2) are not

currently served by municipal water; and 3) will not be served by the

extended watermains to be installed by the USEPA. An additional objective

of sampling is to maximize data coverage by avoiding resampling of

residences that have been previously sampled. Therefore, the proposed

sampling locations are concentrated outside of the known plume area (areas

that were not sampled during previous studies or areas where previous
sampling indicates variable contaminant concentrations). However, a small
amount of resampling of residences previously sampled by IDPH is proposed

16813/02
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(approximately 7 percent of the number of investigative samples) to assess

plume movement, seasonal effects, and to verify comparability of data from

the current study with data from previous studies.

IEPA has conducted a residential well survey to identify residents in the
study area that may use private wells to obtain potable water. The survey

was conducted by directly sending questionnaires to residents that may be

affected by the groundwater contamination. The survey coverage is not

complete; areas south of Sawyer Road were not contacted, and no response to

the survey was obtained for about 25 percent of the residences in the. area
covered by the survey. The area south of Sawyer Road is currently being
addressed by IEPA by the ongoing residential well survey. The existing
survey data is the most current and applicable data regarding existence of

private water supply wells in the area, therefore the survey results were
the primary resource used to determine proposed sample locations for the
IEPA Operable Unit. The survey results as of April 4, 1990 were used to
determine the sample locations.

In areas where the IEPA residential well survey did not provide information
on the use of private wells, city of Rockford billing records supplied by
Virginia Wood of IEPA were used to determine private well use. Because of

known inaccuracies in the billing records, some sample locations in the

area south of Sawyer Road were selected in areas where the billing records
indicate that there may be no private wells, in order to achieve adequate

sample coverage. In those areas, locations of private wells will be
identified by the residential well survey currently being conducted by

IEPA. Existence of private wells will be confirmed in the field prior to
collecting samples.

A third source of information used in selecting sample locations was

previous sampling events by IDPH and USEPA/TAT. Residences that hve been
sampled by USEPA were identified from chain-of-custody records and
residences sampled by IDPH were identified from a database listing provided
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by Clay Simonson of IDPH. Residences that have been sampled since 1988

were avoided in the proposed sample locations. However, in order to assess

data comparability and potential plume migration, an overlap of

approximately 7 percent was allowed between residences previously sampled

by IDPH and proposed sample locations.

Finally, the area within the plume as defined by the existing data, areas

to be served by the USEPA Removal Action proposed water main, and
residences previously sampled by USEPA have been excluded from the proposed

sample locations. The area to be addressed by the Removal Action has been

determined based on a map provided by USEPA.

Using these sources of information, a list of proposed sample locations was
developed, which is included as Table 2-1. A map of proposed and existing
sample locations is included as Plate A attached to the back cover of this

document. Because of the inaccuracies inherent in the database regarding

locations of private wells in the study area, these sampling locations
should be considered tentative, and may be modified in the field depending

on access, the presence of private wells, and other factors. Any remaining

data gaps or inaccuracies in the proposed sampling locations will be
addressed in the field by a door-to-door survey. Alternate sample
locations will be chosen as close to original locations as possible.

In order to achieve sample coverage in a cost-effective manner within the
areas to be sampled, a total of 144 investigative sample locations are
proposed, which will define the horizontal extent of groundwater contami-
nation within a lateral resolution of one block or better. Because the
depths of the screened intervals for private wells at the proposed sample

locations are not known, it is not anticipated that the proposed samples
will define vertical extent of groundwater contamination. This information

will be requested during sampling, but it is doubtful that local residences
will have this information.
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Table 2-1: SE Rockford Operable Unit
Proposed Sample Locations

Street

4th

4th

4th

4th

4th

5th

7th

7th

7th

7th

8th

8th

8th

8th

8th

8th

8th

8th

9th

9th

9th

9th

9th

9th

9th

9th

10th

10th

llth

llth

Address Street

2805

2820

2917

3011

3045

2604

3115

3221

3305

3337

2914

3009

3109

3138

3201

3237

3301

3337

2624

, 2730

2808

2842

2927

3102

3210

3245

2627

3110

2613

2955

llth

llth

llth

llth

llth

llth

15th

16th

16th

17th

17th

17th

18th

19th

20th

20th

20th

Bamum

Bamum

Bamum

Bamum

Bamum

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Bildahl

Address Street

3015

3119

3208

3215

3301

3329

3135

3102

3122

2602

3120

3141

3110

2622

2703

2717

3109

305

409

505

611

825

3009

3017

3038

3122

3141

3206

3302

3338

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Brooke

Collins

Collins,

Collins

Collins

Collins

Collins

Collins

Fitch

Fitch

Fitch

Fitch

Grant

Grant

Hamilton

Harrison

Harrison

Harrison

Harrison

Harrison

Address

106

202

326

411

430

613

823

914

1101

1202

1317

2801

2825

3029

3109

3126

3245

3310

407

507

601

807

3045

3107

1735

733

1001

1713

1817

2315



Table 2-1: SE Rockford Operable Unit
Proposed Sample Locations

Street
Johnson

Kennon

Kennon

Kennon

Kennon

Kishwaukee

Kishwaukee

Kishwaukee

Kishwaukee

Lapey

Lapey

Lapey

Lapey

Lapey

Lapey

Lindale

Lindale

Lindberg

Lindberg

Lyran

Lyran

Marshall

Marshall

Martin

Martin

Martin

Mam's

Olsen

Pershing

Pershing

Address Street

1737

315

415

517

621

3037

3112

3302

3336

3013

3038

3137

3213

3230

3325

2406

2620

2412

2619

1616

1701

3125

3137

430

508

618

827

2812

1637

1726

Ranger

River Blvd.

River Blvd.

River Blvd.

Rock Riv. Ave

Roosevelt

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Sandy Hollow

Saner

Saner

Saner

Sawyer

Sawyer

Sawyer

Sawyer

Sewell

Sewell

Sewell

South

South

Taft

Address

801

3007

3117

3125

508

843

728

826

1202

1306

1820

2905

3011

3110

319

407

525

615

2622

2646

3137

527

619

801
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In the area west of 8th Street proposed sample locations were selected with

a sample density of one sample per block. Because the residential well

survey has not yet been completed, some proposed sample locations were

chosen at residences where existence of a private well has not yet been

confirmed. Consequently, it may be necessary to adjust these sample

locations in the field. In this event, the target sample density of one

sample per block will be maintained if possible. There is very little

existing data in this area, therefore it is felt that a distribution of one

sample per block is necessary to define the plume. This distribution

alsoassumes that if water mains are installed in this area as part of the

Operable Unit they will extend the entire length .of the block because it

will not be possible to determine any mid-block cutoffs with one sampling

point per block.

In the area east of 8th Street, proposed sample locations were chosen by

CDM in conjunction with IEPA and USEPA. For the purposes of this

investigation, it has been assumed that existing USEPA/TAT and IDPH data

adequately define the plume of VOC-contaminated groundwater at TCE

concentrations greater than or equal to the MCL (5 ppb). All proposed

sample locations have therefore been selected outside the 5 ppb TCE contour

(Figure 2-1). The TCE plume was chosen to represent the extent of

groundwater contamination by VOCs because the area represented by the plume

of groundwater contaminated at levels exceeding the MCL for TCE encompasses

all areas exceeding the MCL for the other VOCs detected at the site.

In those areas outside of the plume east of 8th Street, sample locations

were selected based on existence of data gaps, presence of private wells,

and.previous sampling episodes. Within the constraints of these para-

meters, a sampling density of 1 to 2 samples per block was established as a
goal, with the greater sample density concentrated near the margins of the

plume. In this area it may be possible to have better lateral definition

of the affected blocks by using a combination of existing and new data.
This will be dependent on the degree of data comparability between the
sampling events.
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Figure 2-1 also shows the approximate contour line for homes with TCE
values below detection limits based on existing IDPH and USEPA/TAT data.

This line should be considered approximate because the data collection
dates extend over two years (1988 and 1989) and the detection limits and

analytical methods used have not been defined. The area east of llth
Street has been more extensively sampled than that area between 8th and
llth Streets. Therefore, a distribution of approximately one residence per

block east of llth Street and a distribution of two residences per block

'between llth and 8th Streets were chosen based on the distribution of

existing data. Sample locations have been selected both inside and outside
the non-detect contour line. The sampling in areas outside the non-detect

contour line is warranted in order to assess the extent of the metals
contamination and in order to assess the cumulative health risks associated
with the target volatile compounds (including TCE) that may be present at

levels below the detection limits of the existing data.

2.2 INDUSTRIAL WELL SAMPLING

A review of aerial photographs indicates that there are approximately 26

sizeable industrial operations in the study area. Based on results of the
response to the IEPA well survey, CDM will determine whether any of these

industries are using groundwater as a potable water source. Only those
industries using private wells for potable water will be sampled. It is
anticipated that groundwater samples will be collected from a maximum of 10,

industrial locations. Selection of industries to be sampled will be based
on location with respect to the contaminant plume and accessibility of

sampling, in addition to the requirement that the groundwater is used for
potable water.

2.3 MUNICIPAL SUPPLY WELL SAMPLING

In addition to sampling residential and industrial wells, a sample from

Municipal Supply Well 35, located at 2944 Bildahl, will be collected. This

sampling will be conducted to provide information for subsequent FS' tasks.
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3.0 SAMPLING PROCEDURES

3.1 SAMPLE COLLECTION

The sampling procedure for residential, industrial and municipal wells for

metals and VOC analysis is briefly summarized as follows:

o The closest accessible sampling point to the well (sink faucet,

influent valve for water softener, etc.) will be fully opened and

allowed to purge until a stable water temperature is attained.

This will be determined by direct measurement of the flowing water

with an electronic thermometer on one-minute intervals. Once the

flowing water has stabilized to + 0.5°C for three consecutive

measurements, the water temperature will be considered stable and

sampling will commence.

o Every attempt will be made to sample a point of influent closest

to the well in order to bypass any carbon filtration, water

softening system, or any other influent purifying or filtration

system. In the event that an influent sampling point cannot be

located before the influent is treated by a water purifying

system, the point of sampling and the type of purification

system(s) will be documented in the field notebook.

o Because these samples will be collected from sample points prior

to any treatment (such.as chlorination) it will not be necessary

to test for the presence of chlorine in the samples.

o pH, specific conductivity and temperature will be measured and

recorded in accordance with procedures described in Appendix A to
this Sampling Plan. A flow rate of approximately 100 ml/minute
(as measured with a graduated cylinder and a portable timepiece)

16813/03



Southeast Rockford
SAP
Section: 3
Revision: 3
Date: June 1990
Page: 2 of 15

will be attained and an appropriate number of decontaminated 40-ml

VOA bottles will then be slowly filled, leaving no headspace (air

bubbles) in the sample bottle. Care will be taken during filling

the sample bottles to avoid agitation of the water. No chemical

preservatives will be added to VOA samples.

o After filling the sample bottle, the cap will be securely

tightened and the bottle will be inverted and tapped firmly on the

heel of the hand. If bubbles are visible, the bottle will be

emptied and a new sample will be collected.

.o Following sample collection for VOC analysis, the water flow from

the tap will be increased to a nominal rate and a one-liter

polyethylene sample bottle will be filled with tap water to a

level equal to the shoulder of the sample bottle.

o Nitric acid (HNO3) will be added as a preservative to the sampled

water in the amount necessary to reduce the pH of the water to <2.

The pH of the sample will be tested with litmus paper on all

samples collected for metals analysis.

o The filled sample bottles will be decontaminated by rinsing with

deionized water.

o The sample.bottles will be sealed in a zip-lock bag and

immediately placed in an iced cooler.

o Surgical gloves will be worn by the sampler while collecting the
sample to avoid cross-contamination.

If the industrial or municipal wells have been pumping within the last 6
hours they will be purged using the same procedure as for the residential
wells. If a well has been inactive for more than 6 hours, the effort will
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be made to pump the well until the system piping has been purged. An
estimate of system volume will be made and temperature will be used to

determine stabilization as previously described. Once the system is

purged/stabilized, the sample will be collected using the previously
described procedure. As with residential sampling, all efforts will be
made to collect a sample prior to any treatment or filtration.

Further details of sampling procedures for the collection of water samples
from residential water supplies are described in Appendix B to this

Sampling Plan.

i
3.2 SAMPLE CONTAINERS AND PRESERVATION

Four 40-ml glass VOA bottles for VOC analysis and one 1-liter polyethylene
sample bottle for total metals analysis will be collected at each sample

location, in accordance with the October 27, 1989 USEPA Region V Sample
Handling Manual. Sample bottles and vials will be supplied by the IEPA
Sample Bottle Repository. Samples will be analyzed by a laboratory
certified by the Contract Laboratory Program (CLP). At sample sites where

duplicate samples will be collected, double sample volume (eight 40-ml
glass vials and two 1-liter polyethylene bottles) will be supplied to the

lab for analysis. At sample sites where matrix spike/matrix spike

duplicates (MS/MSD) are collected, eight 40-ml glass vials will be supplied
to the lab for analysis. No additional sample volume of water for metals

analysis will be required or supplied to the lab for MS/MSD analysis.
Samples for VOC analysis will not be preserved with HCL but will be chilled
in an iced cooler to a temperature of 4°C. Samples for metals analysis
will be preserved with nitric acid to a pH<2 (approximately 5 ml 1:1 nitric
acid per bottle) and will not require cooling.

Sample collection, containerization and preservation will be performed in
accordance with procedures in the USEPA Sample Handling Manual, contained
in Appendix C to this Sampling Plan.
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3.3 SAMPLE HOLDING TIMES

The respective sample holding time for drinking water analysis for volatile
organics and total metals is 7 days and 6 months from sample collection to

analysis. To expedite sample analysis, the samples will be shipped to the

laboratory via an overnight carrier (i.e., Federal Express) on the day the

samples are collected.

3.4 SAMPLE PACKAGING AND SHIPMENT

Following sampling, the sample bottle exteriors will be decontaminated near
the sampling location, or rinsed with potable or distilled water prior to

shipment. The Field Manager will help the Field Data Coordinator prepare
documentation and package the bottles for shipment according to the

following'procedures:

o Ensure that the sample is properly preserved; tighten cap
securely.

o Place containers in a cooler lined with two inches of vermiculite

or equivalent absorbent material and maintain at 4°C with cold

packs, or ice sealed in plastic bags (for VOC samples); fill
remaining space in cooler with additional packing material.

o Put chain-of-custody forms and traffic reports in a zip-loc bag
and tape to inside of cooler lid.

o Close cooler and seal with strapping tape; if cooler has a drain
port, seal it with tape; place one custody seal across closure at
front of cooler and across hinge area at back of cooler, or rear
side corner.

o Affix airbill with shipper's and cosignee's addresses to top of
cooler; if samples are liquid, place "This End Up" labels
appropriately.
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The Field Manager will contact the Sampling Coordinator to confirm sample

shipment dates two weeks in advance for Special Analytical Service (SAS)
analyses to CLP. The Field Manager will notify the Sampling Coordinator of

any last minute changes in the sampling schedule.

Upon shipment of samples to the Laboratory, the Field Data Coordinator will

call the Sampling Coordinator (before 5:30 p.m. Central Standard Time on

the day of shipment, or early the following morning). The Sampling

Coordinator must be notified by 2:00 p.m. on Friday for shipments to the
CLP for Saturday delivery/pick-up. The Sampling Coordinator will be

provided with the following information:

1. Case and/or SAS numbers (if applicable);
2. Name of laboratory(ies);

3. Date of shipment;
4. Carrier, airbill number;
5. Number and matrices of samples shipped; and
6. Information regarding changes and delays pertaining to the

activity.

The Sample Identification Record form will be used to record this
information. A copy must be sent to the Sampling Coordinator with the

other sample documents, which include copies of the CRL Basic Data forms or

SAS Packing List, and Chain-of-Custody forms.

The Central Regional Laboratory Sample Data Report form for samples being
sent to the CLP must also be sent to the Sampling Coordinator. These forms
are not sent to the CLP.

3.5 CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody will be maintained throughout the sample preparation

procedure as described in the Quality Assurance Project Plan (QAPP),

Section 7.0.
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o All information required on the custody tag, including the

signatures of the sampling team leader and a predesignated
location description, will be filled out in the field.

~i

o Prior to relinquishing samples for packaging and shipment, one

member of the sampling team will transfer all data contained on

the custody tags to a chain-of-custody record, which the team

leader must sign.

o The individual who prepared the chain-of-custody record will
relinquish the samples to the sample handling technician, who will

prepare all CLP traffic reports and affix appropriate traffic
i

report labels to the sample containers.

o The technician will package the samples for shipment ensuring that

all traffic reports, chain-of-custody records and custody seals

are cross-referenced and recorded on the Sample Identification

Record Form and that all sample documentation paper work is
enclosed.

o If VOC samples are stored temporarily, prior to shipment, they

will be kept cool (4°C) and placed in a secured storage area.

Coolers will be sealed and custody seals affixed just prior to
shipment.

3.6 DOCUMENTATION

This section outlines the documentation required for all field activities

and sample shipment to be conducted during the Operable Unit Field
Activities.

3.6.1 FIELD LOG BOOKS

Field log books will provide the means of recording data collected during

the performance of RI activities. As such, entries will be described in as
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much detail as possible so that site personnel can reconstruct a particular

situation without sole reliance on memory.

Field log books will be bound, field survey books. Log books will be

assigned to field personnel, and stored in the document control center when

not in use. Each log book will be identified by the project-specific

document number.

The title page of each notebook will contain:

o Person or Organization to whom the book is assigned;

o Book Number;

o Project Name;

o Start Date; and

o End Date.

Entries into the log book will contain a variety of information. At the

beginning of each entry, the date, start time, weather, name of all team

members present, level of personal protection being used, and the signature

of the person making the entry will be recorded. The names of visitors to

the site, field sampling or investigation team personnel and the purpose of

their visit will be recorded in the field log book. At the end of each

day's activity, the log will be closed with the time and signature of the

person making the last entry (log-closed line). The log-closed lines and

the following log-open lines will be placed so that no unauthorized entries

can be made in-between. A typical format is presented in Figure 3-1.

Measurements made and samples collected will be recorded. All entries will

be made in ink and no erasures will be made. If an incorrect entry is

made, the information will be crossed out with a single strike mark.

Wherever a sample is collected or a measurement is made, a detailed

description of the location of the station, which may include compass and
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FIGURE 3-1

TYPICAL FIELD NOTEBOOK ENTRY FORMAT

LOG-OPEN TIME:

SIGNATURE:

WEATHER:

DATE:

FIELD PERSONNEL:

LEVEL OF PERSONAL PROTECTION:

EQUIPMENT (NAME/CONTROL NO.):
Calibration Date:

Station No./Location Description:

Film Roll Number:

Station No.

Photograph Numbers:

(Parameter (Units)

Sampling Equipment:

Sample
No. Time Description Depth Number Volume Chest No. Comments
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distance measurements, shall be recorded. The number of the photographs

taken of the station with a brief description and the direction faced will

also be noted. All equipment used to make measurements will be identified,

along with the date of calibration.

Samples will be collected according to the procedures documented in the

SAP. The equipment used to collect samples will be noted, along with the

time of sampling, sample description, depth at which the sample was

collected, volume and number of sample containers. Sample location

identifiers will be assigned prior to sample collection. Duplicates, which
will receive a separate CRL sample number, will be noted under Sample

Description.

3.6.2 SAMPLE IDENTIFICATION SYSTEM

U.S. EPA CRL SAMPLE NUMBER

Each sample will be assigned a U.S. EPA CRL sample number, regardless of

the laboratory to which it is sent. The CRL sample number will consist of

nine alphanumeric characters, as follows:

90RS01xyy

The first six characters (90RS01) will remain constant for RI sampling.

90 Fiscal year 1990

R Indicates samples sent by CDM

S Designates project manager

01 Designates survey number
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The last three characters will vary during the sampling survey. The

character "x" is a single digit alpha code designating the type of sample:

S Sample

D Duplicate sample

R Blank sample

The character "yy" is a 2-digit (01 through 99) number designating the

sample number. After 99 samples have been collected for the survey, the

survey number (characters 5 and 6) is changed. For S-type samples, "yy" is

used to consecutively number samples taken during this survey. For

duplicate (D-type) samples, "yy" is the same as the sample number of which

it is a duplicate. For blank (R-type) samples, "yy" is the consecutive

number of blank samples taken during this survey.

EXAMPLE U.S. EPA CRL SAMPLE NUMBERS

o 90RS01S01, 90RS01S02, 90RS01S03

Samples No. 01, 02, and 03 of Clark's Survey No. 1.

o 90RS01D02

.Duplicate sample of Sample No. S02.

o 90RS01R01, 90RS01R02

Blank sample No. 01 and 02.

The sample identification number(s) will be recorded in the field log book
and on all other paperwork and labels and will be cross-referenced to

chain-of custody and pertinent shipping documents. A description of the

sample location will be entered into the field log book, including compass

directions and distances from reference points, if applicable.
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SAMPLE LOCATION IDENTIFICATION

For this project, samples will be collected from residential, industrial
and municipal wells for the purpose of determining if the water exceeds
drinking water standards. Each sample will be identified by the property
address where the well is located. All sample location addresses will be
recorded in the field notebook. The Sample Identification Record Form
(Figure 3-2) will also be used for computer tracking and identification of
each sample. All proposed sample locations and associated address
identifiers are shown on Table 2-1.

The sample CRL number and traffic report or SAS number will be cross-
referenced to the address location of the sample as recorded in the field
book. Sample duplicates and matrix spike/matrix spike duplicates will be
marked on the USEPA CRL sample documentation as described previously in
this section.

3.6.3 SAMPLE DOCUMENTATION FORMS

Sample documentation required by the U.S. EPA are numbered and will be

accounted for. If a document is voided, it should always be saved and

returned it to the Sample Coordinator. Copies of the multiple-copy forms

must accompany samples to the laboratory. The other copies must be sent to

the Sampling Coordinator immediately following sampling shipment.

A) Chain-of-Custody Form

1) One form per shipping container (cooler) will be used.

2) Carrier service does not need to sign form if custody seals remain

intact.

3) Will be used for all samples.
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SITE NAME
SAMPLE IDENTIFICATION RECORD FORM
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WHEN FILLING OUT SAMPLE IDENTIFICATION RECORD FORMS:

1) ONLY ONE CASE NUMBER PER SAMPLE K> RECORD FORM

2) LIST TRAFFIC RFPORT (SMO) NUMBERS IN NUMERICAL ORDER

(OO NOI UST ACCORDING TO CRI NUMBFRSt
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B) Chain-of-Custody Seals

1) Two seals per shipping container will be used to secure the lid and

provide evidence that samples have not been tampered with.

2) Seals will be covered with clear tape.

3) Seal numbers will be record numbers on Chain-of-Custody Form.

4) Seals will be used for all samples.

C) Special Analytical Service Packing List

1) Up to twenty samples can be listed per form.

2) Will be used only for samples sent to CLP for SAS analysis.

3) Samples are numbered using the SAS number assigned by CLP followed

by a hyphen and progressive numerical designations, beginning with

1 (e.g. 2000E-1, 2000E-2, 2000E-3, etc.)

4) If sampling extends over several days and more than one PL is used,

care must be taken to not repeat sample numbers.

5) Sampler will include bottom 2 copies of .form with sample shipment;

top copy will be returned to SMO and the second copy will serve as

the sampler's file copy.

D) Sample Tags

1) Each sample container will have a Sample Tag affixed to it with
string or wire.
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2) Traffic Report number and Case Number will be recorded in the
C.

"Remarks" section of the tag.

3) Sample Tag Numbers will be recorded on the Chain-of-Custody Forms.

4) Will be used for all samples.

E) CRL Sample Data Report

1) Will be completed for all CLP samples.

2) For samples sent to CLP Laboratories, these forms will be sent to

Sampling Coordinator to be forwarded to the RSCC.

3) The forms will be necessary for the U.S. EPA to track the samples

and ensure data validation.

A
F) Sample Identification Record Form

1) Will provide a means of recording crucial sample shipping and

tracking fnformation.

2) This form will be maintained for each sample shipment and forwarded

to Sampling Coordinator upon sample shipment.

All paperwork accompanying the samples being shipped to the CLP labora-

tories will be sealed in a plastic bag that.is taped to the inside of

the cooler lid. Copies of the chain-of-custody forms, and other paperwork
(if possible) will be retained for the field files.

The sample handling technician will maintain lists cross-referencing site
sample numbers, custody tag number, SAS numbers, analyses to be performed,
custody seal number, shippers' airbill numbers, and consigned laboratories,
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in a bound log book using black ink and on the Sample Identification Record

Forms.. For more details on sampling paperwork, refer to the "User's Guide

to the Contract Laboratory Program", USEPA, Washington D.C., December 1986

and the excerpt from the USEPA Sample Handling Manual in Appendix C.
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4.0 DECONTAMINATION PROCEDURES

Procedures to be followed to decontaminate equipment and personnel will be
fully described in the SE Rockford Health and Safety Plan. The procedures

are summarized below.

4.1 PERSONNEL DECONTAMINATION

Since sampling will be of drinking water samples, no work zones are
anticipated. All necessary decontamination procedures will be conducted in

accordance with the protocols set forth in the Site Health and Safety Plan.

4.2 EQUIPMENT DECONTAMINATION

Since sampling will be of drinking water samples, no equipment

decontamination is anticipated.

4.3 SAMPLE BOTTLE DECONTAMINATION

Sample bottles for shipment to the laboratories will be decontaminated by
rinsing the exterior with potable or distilled water. Solvents will not be
used to wash sample bottles.

4.4 STORAGE AND DISPOSAL OF RI GENERATED WASTES

The sampling activities are not expected to generate solid and liquid
"waste".
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5.0 FIELD QUALITY CONTROL PROCEDURES

To ensure the level of data quality required for Superfund Remedial

Investigations, the following Quality Control (QC) procedures will be

performed. QC sample requirements are summarized in Table 5-1.

Field Duplicates

One duplicate sample will be collected for every 10 samples (or portion

thereof) collected in the field. Duplicate samples will be collected at

the same sample volume and in the same type of container as the other

samples.

Field Blanks

One field blank water sample will be prepared for every ten samples

collected. Field blanks will be prepared by filling water sample bottles

with reagent grade distilled water to the same volume as the drinking water

samples. Sample bottles for all parameters will be prepared. These

samples will be prepared in close proximity to an actual sample location.

This location will be recorded in the sample field book log.

Trip Blanks

A trip, blank for volatile organic analysis (VOA) will be included in each

sample shipment for volatile organic analysis. The trip blank will consist

of 3 40-ml VOA vials filled with reagent grade distilled water. The trip

blank shall be prepared in the office or laboratory, transported to the

field, and shipped with the other samples to the CRL or CLP without being

opened. The trip blank will be documented on a SAS report form for a

shipment being sent to the Contract Laboratory Program. The trip blank
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will be documented on the chain-of-custody form and on the CRL Data Form

for a shipment being sent to the CRL.

Matrix Spike and Matrix Spike Duplicates (MS/MSD

One sample out of every 20 (or portion thereof) will be collected for
MS/MSD analysis. Eight 40-ml VOA vials of water will be collected for each
matrix spike sample, as specified in the USEPA Region V Sample Handling
Manual. No additional sample volume will be required or supplied to the
lab for MS/MSD metals analysis. The matrix spike sample will be denoted by
the sample number followed by an -MSD suffix on sample tags, chain-of-
custody forms, and other appropriate sample paperwork.
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Table 5-1: Summary of QC Sample Requirements

Sample Typ«

Residential Well

Industrial Wells

Municipal Well

Duplicate

Field Blank

Matrix Spike Duplicate

Trip Blank

Sample Volume

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

4-40 ml VOA vials
1-1 liter poly bottle

8-40 ml VOA vials

4-40 ml VOA vials

Frequency

N/A

N/A

N/A

1:10

1:10

1:20

1 per shipment

No, of Sample*

144

10*

l

17

n

10

15*

* Approximate



APPENDIX A

PROCEDURES FOR MEASUREMENTS OF pH, SPECIFIC CONDUCTANCE,
AND TEMPERATURE OF WATER SAMPLES
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Field Measurement of Specific Conductance
and Temperature

1. Scope and Application

This method 1s applicable to samples of surface water and
groundvater wttn measurement occuMng at the sampling point.

2. Summary of Method

The specific conductance and temperature of water is determined
using a portaole, field conductivity mater having manual temperature
compensation.

3. Apparatus

A) YSI Model 31. S-C-t Mater witn weighted preoev.
1) 100 ml disposable beaters

a.

A) 0.01 fl «tt reference solution
3) distilled water

Sample Handling and Preparation

Sample aliquot* for specific conductance and temperature should be
obtained directly from the sampling point 1n 100 ml dlsposaole
beakers.

Calibration

Calibrate tne thermometer in tne prooo against tne field
__-jter. Hooding* should be within » i°C. Calibrate tne
:1f1c conductance mater using tno O.OT l KCL reference solution.

Tht specific conductance of tnls solution 1s 1413 umnos/cm at 25 C.
Adjust tno meter as needed. Temperature calibration should be
performed weedy. Specific conductance calibration should DO
performed daily during the period of use. For additional
information see SIPM NotAod 6617002.



7. Procedure

Cfreck oattery condition by turning selector dial to "Red line".
Adjust meter as needed. Immerse tne prooe in tne beater «mie
gently agitating. Turn selector dial to •Temperature1' and record
temperature to nearest O.S°C. Adjust manual temperature
compensation die) to temperature of water. Turn selector dial to
"Conductivity* at tne scale range appropriate to sample conductance.
Record specific conductance to three significant digits. Remove «nd
thoroughly rinse the conductance prooo and repeat measurements until
four sets of readings have boon obtained. For additional
information see SIM* 9*17002.

a. Assessment of Precision

Calculate the mean and standard deviation of tho four specific
conductance measurements. If tno standard deviation 1s greater than
5% of tne means, re-do the measurement of tno sample just tested.

Report tne average values of tne replicate measurement to the
nearest rC for temperature and to three significant digits for
specific conductance.

10*01/1*
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COLLECTION OF WATER SAMPLES FROM RESIDENTIAL WATER SUPPLIES

1.0 INTRODUCTION

This procedure shall be used to collect samples from existing
residential water supplies for all non-microbiological analyses. The
primary objective of this technique is to collect a sample
representative of the groundwater supply and not water standing in the
delivery system or well casing.

In a nonpumped well, there will be little or no vertical mixing of the
water, and stratification may occur. Water in the screened section
will mix with the groundwater due to normal flow patterns, but the
well water above the screened section will remain isolated and become
stagnant. Stagnant water may contain foreign material inadvertently
or deliberately introduced from the surface, resulting in
nonrepresentative data and misleading interpretations.

In most cases, groundwater samples from existing residential water
r

supplies are obtained from taps or spigots on the existing delivery
system. The installation of a new tap for sampling purposes is not
usually warranted. Samples should be collected from the tap closest
to the well as practical and upstream of any filtration or water

treatment device.

Two separate operational steps are required to obtain a representative
sample.

o presampling system purging, followed by
o sample collection
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